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33 t^j^ 1 f— U vsC/ 

34 iiJJi 

34 *J *At Vjjj^j^ 1 , ^ , ^ J "JJJ , 

35 J^Jdl itfUjj<Jij J-^Jl uy*U 

36 glsK ^Ukij Ljdt jj j 

37 c£ olXi*- Jiif- ^^j^j^ 1 •-j 1 

37 (_£ oLiLij- -LLC- oU j j t^if-Liu 

38 S^li-I ajjjJl 

38 (J y)l o^LLI>- -Lf- iail*M ,^1^11 

39 ^jja SjjS^Lt oUpUJi 

40 tj jJ' ii<ULi>- Jl1£- i_ "jlpr" CjU jS^» 

41 aJaUlj hUjH\ 

52 , '-*''"' jJj^j.^' ^ 

59 * ^fJi ol> jj^jj&i JJUj 

63 W^=Sy» 5_J1jjJ» 

64 J^iJi 

65 <^ri J^M 1 

65 CJ i>J» 

67 a_ju\ ^ijJi 

67 Lje^l J 3*-^1 ^U*Jl ^ili 

68 *ij^-r>\ jlU A—Ja3\ ti>LLjaJl 

68 .....lSj& oUJ> ^ aliuli ^u*Ji 

69 SjjJl olijj^--ji_^ 

71 ^WjJjj-^' ^^jj^— J 

72 ttj^ J alsslt ^u«Ji jjj 

72 f jj^j/ 31 j 5 A 51 

72 ^Uili J* oM-t ^j? ^ 

73 ^V'jjJ 1 s-^V 

74 £_JlU*p 
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75 ^ 

76 ....Oj^Ji S/iJi 

78 v^ 1 ^ 

80 SiUill ^1 

81 OtyiUl 

81 oi^iU 

82 yklUl JLp ylaJl oljyU 

83 <jJ\ o\ yOJl 

83 ^ l ^ l >W 

84 , <OJL*Jl 

85 um oi J\ cjI 

85 ^jlpUi^i jiUi J>l_j*Jl 

86 ; oUU^Ji :S >kii J^i 

87 iij-Jij 3 yUi abvJj 

87. U*Ji oUJ^l 

88 ^ yidi 

89 £Jr\ j^l Jiju? 

91 , i^Jl OLSgfc- j£ J j^Jri Jj.W 

91 ; j^jkdl ^ ollU ^ ^ jLU jUill 

92 ^jjj^ 1 y^^ 1 

96 yfrldt Aj\^^Jr\ JjjJl 

96 <pL1i ji^ oif^SC* 

97 obUii 

99 tfjfcM fUB^JP^J-t jjfcJi 

99 oU,^Ii 

99 oL5JL>- (J SjjJ-l ^1 iil Sjji (Ji- 1 ^ 

103 ^Jl ^3^. ^i olii yty 

104 , ;...o*L*Jl 
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105 v^Vl 

105 ; Jidl 

1 05 j jy j v^ 11 

106 jUi^l -LP vVP 1 ^^a^'j Vjjj^Jj^ 1 ^l^ 1 

108 U^—iVI Vjj^j/J 1 ^j^ 1 

111 h_SJjl\ i^jjyj^ oiit yty 

113 »Us3i 

114 u*^> 

J 14 18^>Ji ^ 

1 15 jjyjAj* 

116 f\ 

118 M^-i oijii iiijj 

118 OjjH ^UVt 

118 ^U^-alU ^**Ji ttjjjl 

121 ajijjll i--Jift 

123 tjUjjjjjJi -lp P ^u*J» 

123 W> 1 f^V 1 

124 ; ^i^jjjJU s«W c^U-kJi 

124 4^i*Jl g>£J T :jlt^Ui 

126 jl _jJ-l -LP VjJ^ i-JLAI (iiLL* 

126 <.jJiJio^Jl 

127 i^ilii oUu^Ji j lull ^ 

128 V^jVi ^UjjOJi ^ o^iUL ^ 

1 28 i^i oL^ yu. c> 1 y^' *M*> 

129 ..„ V"M ( jij^" 

130 cvU-kJi 

131 ^UjjjJi 

133 yUi ^» j ^-Ui Ji-JW 

135 MjaJ 4 ^ ujJt Jijuj 
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137 OjS) 0 "otfj^i" JU>\ 

140 ^t-jjOJl jS- iJ\yJ-\ li^l ^ OLJri JU 3 I 

141 C-t-a-Htj jttS^l 

141 ya-i 

142 .U-U ^U. 

142 V»jJ-* «J^l- 1 

142 ^jLU (—41(1 

H4. 

145 \?)\ *tfS\ 

146 LjyjUdl 

146 U^laJi iSLiJl 

147 ^jjW 

147 ^jjj^JJl 

148 tfP-\ o^Uii (2 

148 , (3 

149 vM 1 ^t-H 

149 ^^gi 

150 c^fjb 

150 o-XjjjI&t 

151 c-^j/Jt 

151 fjjj^-Jl 

152 uiijUJl 

152 ^rOUl ^j^iil 

152 

152 ^oUt ,Ji&Ji 

152 jUa-iJ^t 

153 

153 

154 trtJi *U*Vl* ,^^1 yiS^ji 

155 Ju»y 
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155 xi^li 

156 4/J\ o/Ji 

156 c UJVi Jlii 

1 56 (lJ'^Vi J»-*Ji) juu 

156 jJi>Ji jt ^-HI 

157 ^ll^i 

157 e-sii j>- 

157 ^Sfi ^ j>" 

159 ^JUdi jt v u*.y 

159 ^x-t 

159 uUi 

161 oui jJ-l jl* t^yiUl fUii^l 

161 >ai f l — a;^i — I 

161 yiLll > f LJB^I - II 

161 J3l*i)i f i_j^i :I 

162 5»>J» f L-ii(l 

162 t^u (—li fLJW (2 

163 (J^Sfl :v 

164 Ji^Sfi :JjSfi (1 

165 JjUJi f L-i*^ :jLiidi ii^ >i (2 

167 

167 t_ff oLJ-it ii^i-i Sjj^Ji 

173 ; Jjj^C^ 1 ^ 

180 ^-L-^Vi^- 
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jis i^V Jl^V J^vi aj^Vi cuts i jj ' 



— a \\\}) j AjliJI i_iUiu£l (j^i 4.« mml Uj i^j^-all jJ_jlaJ (jl Lai 

4 * mi->^ jl — ujyi ^ — il e jlja. ajLii jlS ((Schwann jli^j Schleiden 

(Jj-f^j Lj Ajjii ((S^J-li-^ pLj-iC-i^ CjLlJa&j ^jx <La i l£jjJ Laj AaliJI 

* * 'i^> in i 

Watson jj — u5l j <ji*0 tliU*-al t(D.N.A) 

?y;jU*Jl ^1 *UL» ^ 4lU VJ *1953 ft*JI ^ «4>Aj 

cJ — ii=JI (jic. frUkll (_i jaj (I . j — II j ^j^ill jj^ioUIl Jjlilba 
till— ajlxxll (Jlj ^jc (Jj^j-iaII j& l} \ jQ 1 f-" (jaj 'W-^ 0 ' . ^ jrj 
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U j_a1 frLp-Vl <j j^ali t jjiVl IIaj - Genome <» j n J fSLklU 

.LuliJj lei jjlj 

tjjjj — £ jl CjUDIj J^ii Jc tNucleotides (ol^^l) cjljsjj^ill J ^jjiill 

.QjW-a (j ?i4>K i l^ia jjajj 'Codons 

O^L^uJ^\j t(ji?JI J .i&ljil! (J*A-ij Qii ^jJSi jl ^ilju tiJLiAj 

CJ jLuJI (J « 1 4. jJC-j S^S jil (JAA'Jj SjLiIa* ClAiri. JUjl] U-^j (^Juu 

4_iiUll jo^j Jj^j J! ti^jl^ ^ s^jjkJl cjUu^vi *l±J i<p jjS 
(jjSi J ^jUii jLuij .frijiii ^ i^jjjSj] t4_UAj^aii j <j jjiSjyi 
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Sex linkage 



ij— Sj i^ill (jjSj UaIc dllij - L&jiSfl i> (JS ^> AjalSUI <jl j^ll 

jSill ^jjj US i(macrospores <j j& Ijj^j J ^^^jj J ^j^) Sjj^VI 

.(microspores 

CjI j (jj =J j oj SI* jUjl dl j diljUj tiltlfc J (_-! .Dioiques Qj"'oti 

5 j^li ^ ^ *L)>u .(Ja^il) jU jt 

SjSjull pliJ-i&Vl Jc. J^LIS IjUjl L$i4 (JS (J-«J imonoiques (j^uLall 

t*l_Lu - 5 jjj^ll aia, J - CjUI j^I fUcJ J US .(Sjill) U-a 4ij>aJl j 

•Hermaphroditisme 4-uiiJlj SjAllaJl »1& i(jjuu>ll qa L£^i 

1891 ^U_c Jiatf ^il! cRHenking jUfrl <JU JJ 

j * * * * 

dil^) . (jJajcj ^ic. <Ujiftll CjUljjiaJI tjjSj J ( f^-il-s US_)>j 

^ IaII L_iiuaj (X ^■"> *>UuJ L . ^J*^ (J^" ^ ° 1 (J 1 '*\.'-» — 



J— jl j ^ 3 ~ U j ij ^A9 t£ j^a j*ll lift Jja. A^LnVl CjU jlauj tal 

jjia — ju (jJc <_£ J>1 *E.B. Wilson uj-^J • L r J * t ~~ t^^' UJ^' 

^jjSj! Aiull* cliil tt a >Vi^l jla .Protenor jjAjjjJI (CjIjaScJ 

7 j ^Vl (jla — xJlj cJuijjyijjL 6 o jSlall Gametes 4> 

I . j jjAj jS 7 V*^ 4 ^ L^J^ 3 AjjjaI! UsI .l^joiij ojji^Jl -JJC 

jj <M1 £cjjj t CjUjj j-«jjS 6 Cjlj AjJ^j Il^Uj A^iUll CjlUaJjJl j ia^V 

tilt ul .lib] ^uXi j (XX) ^ jJ^jjS 2X Zygotes L^>j# 

» 

L^jj^jjS i u>^J h&J XY-XX AJT 

wtt tS jjicJl oi* - Lygaeus turcicus > , nU Afic. ^jc t jil 

-j jj A JJ^ flLjjaii — JjSiil IojaUq Sjjj-<aJ < jii-al jA tX —1 (JjLoaSI 

£ dii jSj .XY —i I jSiJlj XX — j J&\ o± U£ - Y 

JJ oJ U jAj .(XO) AUM f Uai» Jc (XX -XY) 11a 

tY fj jj-«jj^ j - j^V' J tDrosophila melanogaster jiwlc. jj^Ua 

XX "'7- 11 dlLaj jj-ajjSJl (ja ^jj W^ 1 '^JJ 23 ^JJJ-ajJ^^ 
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j 'fl ovules £j1 "=y_^l ^ US . jSill ^ic XYj ^Vl -iic 

Jl SiLbyb tpj>»n> jjc. CjUjj^ftjjS) autosomes UjjjjJ 22 

aj JJuJI l^iaa Spermatozoides jSill <_ilu 111 .X f jj>«jj^l 



,L_jU1 jaZi j^ll (J^J^ Jj^l * lli ill (j* * all 11 2^JiUll CjLjaJjJl 

(_>^ xjj (CjLil jillj jjjUI o-* iFemellcs Heterogames 

XY) 4 a_jiLil! t*LJj qa ^ (jj-laJJ 5J ^ fl M 4JLu^ll tjjSj «t5lUwVl 

^ iL-aa3 tjl alia-a tjJJjJjVl u^«jj.j-«jj^l (J (<iA£U XX j jj^ill 

J &l_jla]l j aj «.ilWlj :<lAjj.JjJi -lit jY^i JJJ*jJ& 

jj £jj til t(jl_uuyi i '<"- 4 jLiutall Cj1jj*j1I (jlaxJ tilliA j 

J-Jj .XXXXY j XXXY tin* tUjyi X 

tlil j Y f jjj ^ s (jlalla lIl^j Melandrium oii^JI ^jc. <"i5iVi^l 

II 2 iklall j Aj j&I tl Ailaiftlli -^j-'t-W Jj-lau j 2 j^ylc- jib 

4— Jj>rf-i-^\lj <j-aUJI tlAjuaJI III Ailalftll (jiajaj (jj^. ^ ^jSill jajII tllzJ 

.(1 -! ^j) .AjjSill 
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uli A. 



IS 



Difttrential v • 
region of the X 



IV 



jjjjjVl (J Westergaard 

I »S«ppreisof ffg.on j j a U. ^ a ^ . jj 

(j — lc tC.B. Bridges j—+±jj3 

(j Ic a j S^jaU 



1 



II y Promoter region 



III /Fertility region 



IV Pairing region 



*c tSjj Sill ^ « 



Y f (J^^J Melandrium 



u. 



. frlii SjljaJi t(-_k^ljji t^^iuu Aicj ,Iajjc.j Bonellia 

tajljaJl ^UjjI J A>j Ulu .tiAjj/l tChrysemapicta IjSjj UIJjjS 
S^Vj 1 _ <— dlill - Lllui ojSj ;Agamaagama Lalc-t Lalc-i AjILJI ajc. 

ij — muSI :2_ijijLajj^]l :Sex differentiation ^ ■ n'n 1 ) (jUiSl 
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(4j1jjL«jjS ULua! iSj^ll L£U> cAij Urtr . *M.L. Bar jL . J.^ 



O^JJJ^JJ^' l — ^ <j-"Vl S?^' •(jtujyi .lift <JiJil>ll CjLfljJj^jjSil 

a_=.jj V ibaJ j (X) Ujjj-jjS y3M LPUJI *X 

f ..!> 1$ la (XXY 4tj t n\i t-ljlj SjS*ull l£UJI UJ - ^UjjS ^\ 

* * t 

oL^lVI LJJ .XXX Ala t> IpUll ^ t(/ ^ JaUs ji X 

.(M.F. Lyon Oj^ *<— * «f • j) ■b'"*'> lJjKj* 1 ' 1 'u^LM 



t t n m"n La tlillii t^^jLiJa jjc. (J^*J Lj,Vm\1 J., JL^. ^jjj - >j w W (JjiaJI 
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0 — * 1/2500 - 1/2000 Jj^ ^ILJI uikill <> A^j <jj£j j 

(j-ajL__j-aiJJ AjJj^Iall ujljj^^-ll t((jL>in*M j ^jlV. ^llj ^j,„'^N .HiJI 
j« j *l > j ajj SAjjjIjI! 

4 uaLaJI till JJaJI SjiaUii (jio Jjjp 3 u.iWll tllb (jl ^Ual) j 

^+ dil i(^3 — ^ — Gonosomes tlj' — 

Cjlii^JI ^iiwjI oJJa-a (JaIjC tlllj^^JI d^A (jl fc) Lafi 

Sex" "oa?Jl — j i — Wo* — '^-^ ^'"'i>ll Jj^N 

."Linked 

Jj^ 1 *JJ?^ £*JS <W Jto v i.n>fl laUjVI ufiLi^l 
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Ui^jjl jjl Laic- <;jjjL>uj (jjjjc- Calj <jbj Morgan (j^jj* • 

J .uJI ^ tj^oa. ilia £-« (Jjiwit (J* 3 ^ ^-^J 

as. <-jlilj Jj^j £J^Jm — 'jj^ 1 G-#*^ oij^ajjll Cal^iIbJI 

/\ W 
Tig 

w, W, gametes' ^Ul«Vl 
/ \ / \ 

00©0 

+ (*tj .1) + iVy -j) + (»L-^lu . j) :F 2 ^L_1SI J_^JI 

WW (*l^o> ,!) 

W Alleles Q jl/uti oA^l J tWI 

(1 W oV ^jUjj^jjSJI (> ojjC Je. X f jj_^JJ^ll 

J3c ^Sb U liAj . jj£i]l (> ^ F 2 ^1 cfeJl ^4 c^Ji jli«all 

'OJJ*$ Jj£'*i ~ <5^' JkJ ^4 US - OjJ*JI tijUJ £jS1j 
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(Oj^' ™y x WW (h£t£rozygotes Ja-A* :Q>**llj*a. -1) :o'^' 

/ \ / \ 

w, y, W, w i^U-Vl 




W H w 





tv 


y 


w 


Ww 


Wy 










WW 


wy 


w 











(jjj ^ — a — X f J jj *JjSJI jj lc l^jJIj-aJ 1^1 SjjLall CjliiiJI JaSd^Jj 

. (J"*i>^-j ^Jap^a till 

Drosophila 4$iUUI 4JjJ 
— jcJ ^—5 j :melanogaster 



A /r 



.(2 - 1 ^j) .jSUl .lie (60° t> sjjSj 
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-{j 1 ''^^. 1 ''-lajjjAil Cjlji>il <+A jJ — 1937 lj^j^ — Wf"^ 
Cil iinW J — Sjjj SJUJ1 ftiA ^ij - 4j Liljj .kujjj Y f j j>*jjSJl ^ 

tj — Jaii _h XX u^J j-^JJ^' <J^ t^J .^jLiOjM t_y**4 1 j-ilj V] 
j— On (j— jjVI £ — Jit J*-aikj Centromeres >*M 3 ■ ^ i L 

j__ic. j_£lftll .£3^ V Y) XXY Aia ^ tiAj] tjc ^ 

..llijll tlillii. iaLijjl <jp- jj*j *X0 4 ojan. IjjSi ^cjjj X ^ t>» j£j 
0 iaj V c£^l OSjJl :X f jj>«jj£IIj 5iajj j-ali 4jj*iu]| tlliuall 

) fcJaJ wu i(jiiiaJl J A LaJJj-all Ajljjll AjjjuIIj (jlmi^! jjifr (-JjLaj pljaJ 

<i^a 200 t> ^1 c) ofP J oj^i cDU. <> j tillj 

tDaltonisme o iS ^c. ^ jh i wH ^jUjJ_^jj111j Jap Jj 4jj^ 

(J^ — Atrophie optique j*^ll j tHemophilie f-ill 

* j— SJ1 cj—L-aj) Glaucome juvenile j ^ut l (jjjMj t(t^j^»JI i.i. ntll 

j*_ Al^oij (ajjiall (JjjUSIj (-JjJC-j (jiaill jj- — *j (^Ajiixll 

v — ^iilall ^1 — w»ll 4-ijatj (White occipital lock of hair cU>>nll SJIiSlt 
CjI — L-all — a (jia — *j -Ljjjjj ...j^lLJI < 'flK'll JlSLil tMitrale 

t(j\ — uuyi j — it CjI — ojjjj^^ SUr.j Jl a, ~\\ 4j1jj J U^.Njj 
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fcdb^j tjjixJ! L£U. 3JaJ jj Jjfyl jL-oj] 2aL& 

— >a1) till iujjJI 0-=°^ W^* c£ L$J**1J . U^AJl ftj* t> £l jji Aj^j 

— Ull ^ — a £lj — j^l a^Aj - ^ >»ll c fljVill t>» fj-ill A^lloJi (Pigments 

(j— — a J — £ <^ ^Aj-W ,>*^lj frl J*Jt^1Ij clljjll Q\jfo\ (j-aOAj 

^-5 JSJ Sj^II cA^Ji Liilkl j t^lMI ^liujjJI J> £ jSj 
4 jnAl (jiwIjaJI j^ic t_i j*lll <j£j iNucleotides tliljjjill JmWi 

. tllliij j jjJI tiltj l^la t_l£juj ^^lll 

till jjjjjjI! (jl a ^ till j gj^jj t"ilmj^j ^ _£ll {jS-oJ Ia^j 

c j_c VI u 1 ^ V • >^Vlj j^/l ^ jiil JalflU O^Ull 

(j JaJl LojjJ .X ^jjj-*J^^l tj^- t^jl-J^ A^ljojj tAjiwVl (j^aLa^Vl 

X j»jj_j-ajj^lU iap j-« recessif -^Ij Allele ji-^a jjJaiVl ijjUl 
o J\*i uoaII jL-all j (j^i'-kj Lua homozygote aLj^sI jll tlul£ JIa. 

J £ (Jl *1 j . .) $0 ^full j'u^ill (Ja^J ^ jjll Loiij ijjl jfcU ^ij;V>M jU-aj^U 

4 o j — ii^Jlj — j^IIj (j^ O (JaLsJI X tiiUjll 

ij\ o&k- tHeterozygotes tljLu^A tj^JS ^ i . ^j li^jj ...^lljll 
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o^^j — ut d)l — jJI ujj^ij ^li iQiiju) (jlS Jl*. ^kj .o jjjiaJI AjIc-j 

;5allj]| (Jt£jifylj (^ixa La (j^ajijj tJ^AJj •lM^ & Jfr^d (J UJ J t S JJ*M 




/ \ 


















/ \ 






)C)C ■ £y 
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j — =j vj j^Vi 0^1 6^ v iuyi oj^ jMjj 

Ale JJ*J La l^A j 

Ait JaSa %1 j Jla.jll Ak. %5 Jj^a. J djLLol A^u - k£j±}j\ SAiidl 

,%4 —II 4jI ja ^ t j^iVl OjM jM 

Ale j$iaJ Lw> lj££ JJ^' Aic. -1-ljoJ (jl ji^l S-JJC jgki "~ 1 

.djbyi 

.tllLg-aVl JJC 

JJ pLVI (j* Sj*iU-i X ^jjj-ajjSJL jl-all (Jiljj V — 3 

OjpuuuoJI Oj^^joJI OtuCiJI 
OLuuu^II JuLG ^^urJb aJsuJ^oJ^ 

j :Hyperuricemie ^ flKfl y — IjjJI <_£*^1 Jljia] SjLj (l 

X f j jj *JjSJI (J^jj fVl (ji t^l ~ ^jjiiaJU -UaijjA AjaJla "Ajjj-a" 

' ■ jj] a lj Iaj - SjSlaJI a^JDUI JJ u % TmII 0^1 4 S^ C -J 

.(jj=JI lift 
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ji_J ^jjj-^ill HPRT fjj&l ^1 JJ t>»Sill lift 

j jj& — j^-til SAai 2 3Jl^j SiVjll JJJ^. JfciaJj — cliliJ^jill 

CjIjjL J^i (jlc. a. urique (j >™ U 11 (j* t^j=H f^JJ 

' * ' > ^' '-"V •(^f L - dJL M j^*- 3 ^ JJ* 1 ^ ^■>j" '(Iti^J^ 

^uU-oaII jji VJ .^-ii-*a*Jl jl^aJlj tjj\.'^^ 2jLuoI oAiiJ oU_jl) 

^j—lc Ha 0— j^j 1 — JaJ iJ^i :Duchcne wljkuaVI (2 

^51 fljjj .(j^^yaJl byjAJ JjSlil UjVjI t-'a^ij L-lL^aJ (j! ^jjj 

jl 3 ... J 4. H <j| j5 (JLlJU (JiUl L-lL-aJj t(jjij£Jlj ^jjl^jll t - <N . Ur. 

tiii — iyi ^ — ^ijj (Ji jiaii (jxi — UjSj LaS — "Sjjj^ir ai* 

.(tjjaJl I^J Aiuulb Homozygotes 
tlA* — ui ^ — a ^ — jSj t/^- c ' fi ^" 1 . 1 :Hunter JajIa <jial j&l (3 

^jluiillj t(jJj%*iflH (jJJ A^wiill ^- L-ujI j tS^jl jll jx^ill 

Amniotique ^-^ jjlaVl tlyl?JI pLic- j .^Ull U^U. ^ jj JU. ^ij 
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fjj — L Mucopolysaccharides AjSjaII CjIjjIuJI tl^jjjJjj 
.i—jL-ciaJI qi'^P .lie- jjIsjaII ^y-"-^ iVi jLiij .^Aaj^ja 

Il£ jjS-liU CjUlL*. ij^li-iiVt (jJ^xJ -iie (4-IjUJI 

*vi flti Histocompatibility <a^Vl l^jj f^Vn ^ill H-y 
j - CjUI Ale Y j <luj jaII 0 u=uu L-^.y<l US 

1$ 1 yjllj i^Lau/' ^ t^J^y^ Ale oiiaJj 3il*Ul (^jiVl 

.Phenotype j s ^ cjl jjjb 
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Aj| Jjll fj* 



— 'it II aia jjla i^jU^Jl I^ajS J3 (jl^ Uij — "dilijj^ir £ 

djl — «_jk-aJl jjjij :Genotypc j! ^JjaIII (l 

•Mutations ^ jiUl 
JaiJa jJI a^Aj :Phenotypc ji (2 

tjj;!*-* jJtC (jA^a (J-ali. (JajJ Ac^oXa (JS jlj^laJI t— iVIj 

— aJ j t5 JfuaxJl J — SIjaII til ijj iL-Jill (JjSj ACjAa-a dj$i 

'('•U* J J DNA) Desoxy-ribo nucleic acid 0^ ifj&j^ 

*0'i> J J RNA) Ribo-nucleic a. (^jjjjM L^jjjll ^k^UJIj 

A fc-aUjj — Ajjjill J diliiJLJjVl (JjIjI iia tliU ^3 j 
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llill j - Cytoplasme U*^Ijjjj*J1 j t^jLUI f^nal ^ LjaJ jaljju 

1 Jjj&jll ^ — ji!aS "»JJJsil U— ^ JJ *^l ( — i -iWiJ ^tUaj! 

c^iilj (Escherichia coli oAj^' J> t.n> <\i i^MI Bacteriophage 
J^ai M. Chase jjUi ,^A.D. Hershey ^> .J.I fJlkll 

<JS1 ill J — dljijjjJIj Ijjil LpJ^-t I^auIIc- (J 5 W^ C ' '. 'J^ 7'^ L>* 

(ju Jj tl ijll jA CjUjjjJJaII ^ JjA uLajlx^M JJA-jll t^ijiaJI 

tlii j_j jSj (J£jI ja t> J£ UI_>J ^1 Ajj^uII qa <illj j^h US tiijUujjjll 
T.M.V* tiLjIjjJI o»jj^ J& B. Singer j?^ • < -r J j Fraenkel - Conrat 

.Nicotiana lM-^' cJJj cKJJ^ j*j 

.Ciliu ji — 1 

.Desoxy-ribose j^ui^l OjJj^ 2 

(Adenine oA^/l : £L&' <— iLijlill j ^jjl S^la - 3 

tCytosine dyj-A^' 'Thymine C&*£^ (Guanine OpIjiJI 
b jll ^UUI jUl j VI (CAi^ilL. bjll ^ lirfl 

.(jxoiill Ja-a Uracile (Jj*u! jjjB ^ ii^j Jjnj^ J* 

J jSjM (-jjc t^jUl Crick <4lAj Watson du^ulj fl** 

til JjS y-ui A.(-i j J t>* <liU-ftl Aaj tlilll 

1953 
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9 * 

A°l) ^ jjiuuu! A° 3,4 l£ Jj£u tAjAjS jj iljlia. j t> UJ ^jSj - 2 

U jjSjij ^,^1 Ujl.n ±u tillij - (.^10 -10 - 

uui\ Aillswo JlLuiL lg-uil£.tj|j AjSjIIj SjjIiaII tljljjjaJI 

t^Uc^ll E. Chargaff <-stjt* .1 iJdUS J] j - 

^jjoil j ^ Jjal tAjcUJJl Wilkins J&lj M jW^j 

£ya (jjj) ,ja -Jjui jl (J^^ (J^-" 1 ^.ill Li. i^aj t*L jS j 

(Jj-ojjJI^ ^yic tl^jj tcJAiJj cLr.-v -.r.iti tijl^jj 

1 — <— i j^j) •^L-Jl tilij uj? '"^^ t/jjio^ 

J& .AiUUI J£ ^ 10,4 - 10 J^j cJjjjjll Oj^j -(2 " fcjj 
AjliJI Jib jjiill (jL^jx* JLi!l lilti j uiiSjill liA J 
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OH OH 
Phoiphalc PUnphaie 
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cj^u JilSj JU. ^2 tL^UJI j^xi :I.^.J J Replication i. ar.t.nj 
w n £j^Juj - £ jill a&U-JI L^UJIj UjaSJI£ pbxVl 

UuLJi (^JjHI (JSj^JI ([^jjIa) i^^yiZ. UjSaj (dljjS — (j^j-u! j JjaJ 

a jli-J .laj ^3 ^ <cj^-^ J c^l - S.ie.13 j£ ^laJ Ujj i«J flja Jj^k 

^ wj) .^jjkJI JSjfll L-acL-b-u liSAj .jjiaJl J^LJI JjaJl ^ q^mJI 

.(4-uj3-u 



4)j£ US' uipUaJt :3 — v 
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"Hrt-W 




Jli-ij Meselson 0 j-Jjt*) .( _Jl ±& 
(Stahl 



Aijlall 6 jA *-ij*Jj .360° <Jjl J J - (acLJ L_Jjlic 

jj*itiJl (Jtrt&n /n-fcj .Rolling circle ^iiLJl ajjl^lb 

j , jftl Je, ^UujjJ ^ JjVl A^J! i.iUin j) ciLujftij 

jjj l_i*L3 tPolymerase III jj-aJ^joy .t-kcl >Xi11 U^Sl ^L^] oPJJt 
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j jc Polypeptides — £^yJ_fc> uj^J — Catalyseur acL-iaII 

jjc j .^Ij^J! tjoLaJl s-y^j^ 4j1a& c-ii ^ tPrimase 
Qj £jj — £yl* ^Lla tilliA tProcaryotes i(3J2juaA jiL sljiJI 

4 ^U. Sjj a o 1 — ^ *Supercoiling J j! jJt UJI "-jliJI j hOLj 

.i_=J 1I3 jj j tQjl.^M ^JaSj ^ jjIjJI ^ jlll jXill jii JU. 

J ^3 Uila s JtS-W J^Jt J_j^ 360° >VI ui^Jl "pj? Ua t^jUl 

.(7 — 4- 1 '6 S- 1 '5 — SJ fj-^ jU) .(JuSU-all 
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Relaxed 
covalently closed 
DNA 



Stationary end 



G Single -strand nick 
fi Rotate 360* 

^4 




Relaxed, 
nicked, 
circular DNA 



One 360° 
lett-tianded 
rotation, 

I'gate , 

4 ~ d t 
Cut one strand, 
one 360° 
nght-handed 
rotation 



Negative supcrcoiling ^J-Jl JL&^I OliJ^I l)U :6 — ij 




No 
supercoils 



Two 
negative 
supercoils 



jtjJ—aJI £_& W — V J WjJl cUit <JbS5£l *3Lulill AJLJ 
{^jj^iH ^^Jc - Jjt tliiSl SicL^x*] frLp-Vl AilS .ijc tGyrase 

<jj1 — (jllii) .Nalidixic a. ^Im^o-M (jh^Ullj Novobiocin : (jb jLaII 
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Jj - Cil a jk*ll q — « j^Vl f^all ^ jj :(Eukaryotes oljiJI Aili* j 

cl j»J S j jJI Jc L-ljUoj CjU jJ Jl l >t j,J II L-icL^u 

J ^1 <lLj1 iiaJl 5 ^.jjjdl clp-Sfl (j 'njVil l ((MonoploYd 

(j — o Sjj la-La JJJ U£ — O^j/yt <-3^ (j- 4 U^J^a (j^j^- tiiliA 

.(Polyploid ajjUJ^j) ^j-ull Jas. ^SUa tljUill 

iIjL—jjjjJjjjjI! j i. t*l Uj ^ a .bjll ji llll! (j^ Jaia 1^.1 j Ijjja* 

.1 — Icj — "ililjjj^" (4jjj jll tliluijjjill^ Retrovirus 



sx_»j3 3569 jIj-JuI (j— la — j ^jJ t> ^ fSIL MS2 bjj&ill ^lia 

(j_JI to l j — iaJl ^ i^j^ l>- jjAj 'T2 (Bacteriophage Ujn^jll "JLSl" _£) 
1 1 — ^ 3000-4000 ^ i^ljS.Vls bjii&Ji ^ J <^ - 150 

(j — c Procaryotes lSj — ^ ^ — ^-V t flfrVi V : Jl jjJI ^iUalt uuSjj 

Jll (tllLajjj>ijj£ll (\a J {j^p-Io (_5 jiil lIAAjIzl lie j& llll! 

{jl ~~ lift ^3 — jSjj Iaaj — jpSI j! ^jiiijuij Jc. t&JjJu 

i£j ^\ ^JUall J Jlail Jjkll 11a ^Lj Uujj t^l J JjS.Vl 

J— S ^_ Ly (4— Jc-j Diploid — Jl ^ OjJIaJIj <Haploi'd (^jI jayi 

- 85 SI J^yi ^ tS-jliJI ^ U j j 23 —II ^> 

till jaja-> J tljlAjJaJI ^ jj^jiil Jj 



31 



^jj-aJ '(f - * 85) CjLaj (Jjlal L-'aj*^"' A-iIaC IgJ^li. ^ 

L_ljlL jljlal ^jlcj l^>ia5 (i ' *« ■ -^'^ ^jA^k ((ajUajiul) 4iL-ojj| JjjS 

jl£ Cm iJu^ 8500 J 10 —11 

tjjj (J ^ **„' J ~ AjjJa-aaJI ■* *'-*■ ■* tljli (^Aj (Histone 

Sjuj tliljLI^. tb^l! Ojj £-* ^jjjLijjSJI t (jjT^jg-H 

^Aj 2H4 ;2H3 ;2H2a : lHl ' ,imt ^ t^-uj j CAjjjjjj £jj {y> 

^j-J] AjLiaj tlAiujjJI aiibj - Nucleosomes ajjjJI -L.^Vt tlull ^ » j\y> 

jiVI lj»nwi J VJ (PH=7) AjU^ ^UaSfl sift 

o jn> jSfl a t> 20- 30% ^ AjI jWjf (/jfi uj^frNj -(/J 1 * 

Anti- Cx s* ' "J^ lh 3 — ^ » Jj^*1I t/j " Lysine ajj^lj Arginine 
\_a^lii.l ' ■V^* j — 5_^UJla]l tliljjjjjJI ^ {J-ojiy histone 

i-jjUjJI t-'^.hjj jSj - Centromere jJl ^1 jl jUjJn^U 1 

OjJb 4,1 x 10 10 03-^ 1 ^ i> J^' u' t2 ^ uil ^ (J 6 

Jj_Li o_>-^ o-^ * ■(u^JJAM — 11 Ojj Oi^ wl ) Dalton 
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j diljjj^JI J jial <J ^ (Autoradiography AjoU^I 
f^a. 2/3 - 3/4 y;i Oi^ (2.4 - 3,2) * 10 10 0* tUW *r* 1.2 Jj^ 

,<Ajill (iltj .tie. ^ jjj^jj^ ^pj?' 

J N ^ ^ * (jiiU jjSlt j^ki :NucIdosome tu; fj'Al l MAP 

110 —II Ul^kJ jLa l_jjUu 4j->UM uW (J^i Jc. 't^jjJi^VI j^=^l 
^ Lua cAijaJI ,ja lUI >uj - A° 60 l«3£U« j (. f 10 -10 - 1°A) A° 

.^8 ~~ 4-1 f ■ ' j) »^J>^ ' "^ ^.■■■n.H ^C-Ju j .4-4C.lj Jaj^ 




Ujj^Ji OjsT Jij jUJi -US' oJUjj^J Sjj-i? :8 — 4> 



|js ft (jl jjc. -Sih^ ^ (Jl£jiL Lliil qa ^LUu (jlc. J- '< hjli (Nuclease 
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Core "s-j — IS" — j (^-4jjj liflj t jLiK^jll ^jlij ^^lu lull (j* oJj^j 146 

,H2a *H2b *H3 (PLj 4*JjVl CjU_£j-i$JI ^ 



■300 A- 




;^fii> fiber 

- ■glenoid" 

.■'.'Caximatety 

:■ 

- #»meter) 



- :-5^>me fiber" 
• -swinutely 



Octamer ot histories 



Linker _ 
DNA uoAin 
diameter 



' 3 .'':"' u jj < ^ 

300 1 A jiaS JajJ jla ^lil 

j4jaL.Ua] J4JS3J...A 0 

100 -11 ^J** (J ^ 
^ c (> ft jlbj - A 0 

l_u£_p)lj llaLoJJ 

'1 jilLaljS 1 5 ijlil i>j$ 1 

^jjlj -^11 (-jLaib I j £ J,lA"j 

.(9 - v ru) .^jUi 



a, .. 



uSj! t>o (Metaphase) AjjIjII j^Jl plJul I jj£ Jj J&! CjLjJ^jj^II 
•fjj-^JJ^ ^ ^ t>° tpUc- J _H»-J ~ 
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:liiJi l> (jm 10 3 - 10 5 2£U-u - ^joll CjUSjI^ 

A 0 100 jlaaj ^Aj if-aUli 4-i Uj (j^jjiSl fJ * ">M ^fl;k - 1 

j A° 300 ^U^j 
■HI cifcjj 




- 3 



jUiljUll t(l0 - v 
tJ - A 0 300 (3*e 



J-A^l dyjUjjillj Euchro 
JU. (.kOC :Hetero 
a — iSb t^jliaiala — U-ilL (_^LiJ1 jAj tFeulgen cl>^j^ f 

JLo t-iUli ijjUl j tjJjU jjSl! ^ 4jly*Bj j4jfl.il1 ^iialaii 
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l« aUi uj^a 111 - ^ jiVl jJI SJjii-j (I jLa A 0 300) 

If — 3 ^jx^aji JjVl oAA,Liw O^Alj — UaljJjl ( 'n.'njj Ujj Jsl jIaII 

•Interphase 

U .lib JJ— c. Qui a jjSLII (J t^n->1l JjUail .lie t j*UiJl j 

- ^ — cl jUl ^ijjl 0-* ® JJ^* Sequences tljUjbj qa liill Q* 

to ^KUrt Jl |»j jj-ajj^l |« jViV< ^ic-J .oA^J j o jji V] (^£kll ^SUaJ! 
U.U_p (Jwx) lIiUjIjj tJ lc ^IiaJI l^-aSUa ifj^ ^1 cffjili l— il ja j fl ^ Aic 

.i^/miMI Sale] J Crossing-over AbUall ^ - £ 
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ttlil tliLA^j j telomeres ^ jjiajlill 3 ~~ ^J^- 

(j — lc (Barbara Mc.CJintock S jLjj <Jj.i 

C. ill Jj3 t_l jSljM tlj'j lljl jUjlull j jISj&VI (jlc (Jaa. Umj 

y—a JJ_£ ,\i lajj— ill |j 4 ljjSjj ^ V <*nyi - (jjl+tf Jw>i]| 

^n^u il Ajjii. Exonucleases j^Sj jjSyi CjUj jjl aJI jll 

-*- ar- l ■ P**"' 



37 



<_£j ill t-jc-Ljaa Li£ .I^jLuI^jj cliULa-w (ja (JS lie. Jlj;!^]^! 

- 200 Jj-k. ^ t J*^l jLJt jjc. ujjSjiJI AiiUll "Okazaki ^Sl jlSj 
1000 - 2000 ^ "K UjLjjI^j Aic- jluj Uiu - cSjlll CjULa^ 100 

JjJ a> (j 3) aji iVl eJA Juc Ij^il l_u£jj j — oJjjj 

.(AiAiJI 30nm 
tdj jjj31 4_nlli Jud jlo JfLij Ij^ll ojj^ll 

ja_&i ^jj tlya-j JjjSju jpSl l^jjj^a t(Eukaryotes) tliUSja-h 

jl_a JljVI) -k—Lkjll jj ^jII SJti (_DU lull t> jjS^I ^1 ujS Juj 

1 aS CjlcUii %2c (jJc- iioj i(Synthesis) S 0 Jiail SL^iaIIj (interphase 

ftl$_Ji3! J — Sc. t(f M gap JjVl ajaJJl t>) Gj fj^i ojja j 

Jx^il a t*lli$i tb^ll 'jjij id! .b^II JjSj (m) kjVill 

5 jlill 2L— JjIj^JI Si (J-aiaJj (jS-aJ li$Jj 't^M VijVlll G2 

Gj — ^ S — ^ G 2 — ^ M — ^ Gj 

l g r-Uj ^ ^1 j LUJI ^Jla G lf S, G 2 iW j 

.2aliJI aic Metabolisme ckh^I CjULic. ^Vit ^ l_ iajjj 

^ j ill tiiLLl^ :t5^1 j" q j°^ ^flLa-all (-ietuajfl 
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J.H. j^ljl— j flS Lc^c tVicia faba JjiM Ajjj jjia. 1957 

iiAeLa Si* tAiiiJI jji^ t-il_>Ll fa* L£U. £ jjj tfij^cLiwij Taylor 

tlil uc. toJ oiA ^uj - pH] Thymidine Qj V".. 1 ^ SjU (^^j 

oj— £j £ — ^Microtubules ^a-iil (-ujU^Ij (5*-aj£> ^! tColchicine 

^Anaphase jl al&l J In jViH 5 jjlfill J^a aM^JI 31i.j-JI ^ t J^iS 

£-U*&l t> 12 (^j^j (jjMI tiulS tMetaphase JiljLJi J (Mitose 
— ih^ t^j - (^ii-fliU Centromeres 4j jS CjUJ Cil Chromatides 
<yj_£fl ilyj»j j»j jaj ...IjSa j 24 sljj <J£ i51s.^all tills 

^. jhVifl 4l-> ..it ji .rtrtll 1 j^ll j^j itjiSUJI ^jjlj-jj^I 

t^— 9 jil £jjM ^ i> "(^" ^j- ^tjuiVl 

— ijj ill UjLjSjSi ijA JuAsti) aLUui L_}jLkJ ClJJif .JaiU^all *U*1 

ti? — 9 tRepIicons d\ — ij^jLuj J £J — acU^g i^—c j j a.j t^jJjSiyi 
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UJ^J *— J^'*^ ^ — C^J^J & *t <— ^„>*^ CiLijj {ja 
SiIjIjjjjM (jA 6,5 * 10 7 t> b^ll e^ja. OJ^J *f» ^JJJJ^ 

tiiLlM Uuj - 2jjl« 25° t 31Ai]| ^ sajjj 2600 b^ll L_ioUiu 

t<j^ «J1 Ij^ll (jljliV Lajj 17 1/2 i^b i_icU^ull S-i^lj 3Jl (jli 

^ t-jcL^jll ^^jjj ^ j 8 1/2^^ <uU t(jUfi tilbA tjlS lil 111 
5—11 7000 u - jA US- * a.nij ^li^ dj^j 

J j j V 4— jjSjm CiLojla-cJi ,ji j^lc — jjLuII t{_^ jil! CiLjljLk. 

v 3 J jVl li^l .i> Jjj" .y '5 *p ta j sllill ljI jjjUJjj j jj 

3J .mil 1$ il jfkij - (Chloroplastes Cl-^LjjjKII jMitochondries 



1 
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Crossing-over 4JjUa!!j Linkage iUjVI 

f\ 3 I «^jc j .^1 i^LoVl Ijkwjl t Segregation (j;''j>M JL-aijl I 

L^l£ J a_^u i^lill Ja^l J] - Ua!^ _ .SbjUl l_i ^ \Jla± 

(*JJ>«JJ^JI (jit 

tdl jjaJI ^ ^j^JI (»jj>ajjS JS tjl t Jjill J) liti^j liftj 

tDihybridisme ^ — &J1 £ J Jill ^ - ^llo ii.hl :Linkage JaliijVi 
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.'genotype $ 
gametes :£jLaa*2u3l 

:(Test- cross ^j^j C J*?) i l"J" » ? M 

^£ * aa bb 33 — 11 £^ J <-W ^ 0* £^4? 
| j A x . - ab - tiLi 0j j - bb 

? , t iYa , >*VU *Aa Bb -J ^UkA 

I^U) jLifcj 



AA BB *aa bb 

A B - a b 




A B 




AABB x aabb 




AB x ab 



Aa Bb 
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B 



/l 6 a 



Bob 



Va 



Va 



A 



a 



a 



B 



> 



J 



Va 



Va 



a 



b b 



a 




a 







jjiF, —ft t> %50 
S-AJ-Ia. jfcUa* 
(ctiJiVl .lie £53 ^) 
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A C a c 
11 



'c^jfl" Phcnotypcs >Uw 



Hi 



A C a 



A C a c 
A c 



a c 



A C a c 



a c a c 
A C a c 



•Independent assortment ( Jfimfll l JL^aijVI qj^R Ujj JX-aijj V j 
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CjVI ^ tilliA J jjc. (Crossing- over jjU^N 3_>AUa <?^£i jAUiall 

— 5 CjU jJjx jjS Cilii^. ^jj IiLlj J 1^j3 lIo^j tS jjli 

.-Ujj ^ jJjajjSII jlall tlal ij> 11 Jj-oiii tSIila (j j=J OVla. ^ j 

J ba. Ua ilu (^pliijj Jj t^JIJliVl lijVifl J^Li tl 4ig > >iw i ^ £yX<.<i\h 

%50 ^ Jalj auh^. ,tt <jj jll jaUUI ^1 i E U&! %50 t> Jlfi! 
li^-il tli_ix> ljIj aL> tilLlA j US .<pUj fL-?J cJi 

UA.I2J W u *** Lf '^J ~ LL"J?" ^ (jj^ '^J^j ~" ^UoAj (jjjifcjj 

J lc. Alleles o^ 1 ^ - J j-Vl Oj® JS^ ^ j^l j 

1 — .b j <A\ Jtliaa t^jljll 111 - B 4lj-ul j 4^jLJI ja JjVl 

^ 3 US i t jXUl4 - oAA - (J'vyW j - ^jljAi. AjjjJI 

— ^yc jj 4 — f^Uj ^j^pJj uA 1 * ^ ^ J- 4 ^ frl^ AjLjJI ^uiL iic-j 
L_iila - Jj^i J—^Jl v L-jj a^jI> tjjl - ^1 jaJl ^ <Ul .^j^l 

.(Jiia o>A3 1 :3 :3 :9 

<(BbSs) (JjVi J^l 6- jSi 0^ - (^ja^l Ejljill *lja.J ^jjj 
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<— L 



*£^Uj £jj (^Ic J^aaJ \jjla t(bbss) Qn^iM tljli ^Ij 



(? x BBss 9 



//^ 1 





bs 


BS 


BbSs (jIjIja^ + iS^J 


Bs 


Bbss (jljLuajJ + £# J ^**J f* - * 1 


bS 


bbSs djijijA^ cjUjC' + J >J f* - * 


bs 


bbss £ljl-«ajj OIjjC' + J ->^ f* - ^ 
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u jn> ^Uajjjj^ll ^la tsj Sj bj B.ttLuJ db&A ^Ui>7^J 

tV i) J>ll jjl ^jic — Aa-l^Vl (JjIaJ ^L-ooi-lj Vj V L*A t^jj^iJ (JjEiLiua 
■Jj — 31 iV 1 AJu.nj]jj t(jiUjiaB (jJ^-UaiU (j-aai-ftll j 

Lllj^o ^CjJlaj SjilaJI ^UHLofyl (j* ijl '1 1 nl <3Uj1 jj& vU5jJjj4ll (JA 

IISaj - Random assortment ^UicVl JL^ijVl uj 3 ^ j 

I I 

bV Bv 

\ / 

BvVv :JjVl J^J 

■//NX I 
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bv 


BV 


BbVv A -\ n\ + t^jUj 


Bv 


Bbw S j;li-o5 AskiaS + c£^Uj ^jma» 


bV 


bbVv <ljjia + J im> 


bv 


bbw S JOi-oS 4aj&! + Jj*J { -» t .i> 





i j_a1 (j — lc - ^jjj^jII £ jl_£ll ^ - Jx^aJ V t^Si jll t<d VI 
j Ls _ lc Jjj IIaj .JjVl ^jiijJl US iUUj tWi->Vl jjj^ *o_>pUj 

J - V j B UJ*iJ> N S^wulb JUJI t*llj£j jQjtiniU V j b OAS^ 

US jl jail 11a 
0^1 jll 

:JjVl W 



#]^(Z>^ x{Bv)(Bv) 

1 1 

(Bv) (bV) 



(Bv) (bV) x 
/ \ 
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(bv) 


(Bv) 


(Bv) (bv) ajjL-aS + ^^L* J 


(bV) 


(bV) (bv) *ajJ + jjj ^> 




f i n?W ili^Jj (LJ— jl 

Principles ^^Vl 
of Heredity (Snyder & 
.David) 



£jl j j) jn^ nail tj j\j>N J^j 
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(bV)(bV) *{Bv)(Bv) 



jll 



^v; (bv) (bI) ftij^vj i£yJf\ 





(bv) 


% 


(bV) 


(bV) (bv) + JjJ ^uua. 


42 


(Bv) 


(Bv) (bv) S J^-aS AadJ + i^jUj f ■ Q 


; 42 


(B V) 


(BV) (bv) aL^i AajJ + t^jUj 


08 


(bv) 


(bv) (bv) »J^-a3 AaJaJ + JjJ ^ui^.- 


08 



cIjI m tj—a 2 UjU cijl ^US ^1 jl jiVtj (Bv) j (bV) j3l 

4j uu Jjl aJjj V *1 aJJJ *(%84) <J^j o^ajjJl AjAc. (jl > h"n j 

1 'J ."S jjla^JI" (bv) j (BV) S^J ^Ll*Vl - Crossing- over 

r-J J^" ^ *WL>- PA ^ '(Bv) j (bV) (j>Vl 

■0-E 
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DC 




^ ...■iVl j— * j-liAl 6- J 'V^ 1 <^Ullj 
V j - ^ c£ jl^ai SAUiJ] tiiUijJjll <£Uaj liia jLil c*1Ua t^JI JliVI 
5_;J1 jll -CjLp jsll . j*c- (o^il Ji-Vlj JftVl) J >VI u^Vi c^j^j 
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^i>ll ttljl jj-dl (j^ U^J_>J <J-alaJI £jl Jill tljLUc. ftJ 

till la^2=J f— - J (JU. ^ AjI .iaj (4^£U31 3jLj .lie t^jJ^Vl Jjiaj 

£j1 — ill (jj^ II £U^ij J*J tillij - (fb) ^ ^iia. Jaliijl t*lb$i i3,\n> 

-iU»Jl tillj (^iLa. ~ JJ* 1 -"'"' ^1 Ajl ljjajIIj — ^jj^j £jl Jol 



4 -\ wj jji \ $ i . n*i J jali (^Ic — (^jjj^jII ^jljill J*j tUL^ I^Sa j .a \}i> 

— ^jUj ^uiJkj S^Ll-oS 4-*kj->l jjj ^i.VI i— ij-ojJlj lJ_ftjJ f-"^J ^Ljla 

4 aaaJ j! J^J ^uijwj S^Ai-aS A^j>Li jj-aJJ Jji ^1 ^^Ic- (Jt^Vi 

^ jaJl J. nan ^1 JiiVI ^LuIjVI 3jUc. J^Ui — t^-lUj 2Jjjla 

(j-lc — 2iLwill £jlj£ll cijULkC. ^ — li] 4jla (Ajjlj 2j^Jj 

k j^"'^ pi jjl tt-"il'ij^\l ^axJ (jJJ AJ^Ua iilU$2 i.lL-all l^j t(Jilo (jj^ 

5JjUa]1 j JalijVI ^oSj j5 tj^-JJ^ :^UjJ$* jjSLJl 4ila 

>«J yr" ^Ijji a • jiSlI Jl iCi jSI U ^aj - 191 1 6^ ^ 

*l J 31 £J J 31 t> ^jVI cili Alleles J^Sfl J *IiUl*M 
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c. - J &j>* j ;1a^j Azwi - Sturtevant tluliij jjIj -^j 

•a — jUj u — !j 1 ttilii ^L-iiJajj]j — uijlij (j^_s3^' Cy^* 0-° (JS 

j jinMI b£U U=lL j^Jij (^iSj (UxLaII) sr o^J j (t^*^ 3 J^j) Sp 
D (J-,v>ti tilJiSj - (t^ji^ll JaiJI ^l^u!) Sr tjjaJI ^4 j 

till — liaJI tliUi tTest crosses Ajjj_>9j £j'J2 <^bLac tlujai Uajc j 
^ — * y — * jjW^' (Jj ^"j* U-^ sr tSr j sp tSp 

frbjj — %5,5 t>> jjU^JI jlj <xoUJ| ilAliaJ! jjj LLUujl t*lbA J 

U .'/ 'J 5 - ^ ilAiiaJI (j^l j^i JU. ^ij - I j^A j - Azwlj 

.(l - j ^ j) :tj^bll jjjKjJdl i 
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3i5< 



(2) 



sr- 



sr- 



^ sp 
D-L J 



> 5*5 



1 - J 



(l) ' (f \ 4 i ^ i t> j 
■ \ — bit tjjjlS ull jjjifi, 

3*5 -< do "Mj tbhll j IlLJI ^l^ul 

(j Icj - 2 — bUall 4; mi 

uj-Sj ijj^l JLill (j^l jfl 

D — ' 

5*5 < 45,5 - 3,5 = 2 

ill ^t*-a (JL^. — Lajjj 

I, D-L 5,5 + 4; .nffl i^lill 

5j — «j J ^jj5j.3,5 = 9 

.9 o—« 2 — jjja l$j ^1 8,5 

a-l—A ^ i jjLaall ^-ajjjj — aA^j — jjA (J£ii]l jjjSj l-i$Jj 

■ * 

.Two point linkage USl£ (olhaJI ^ u^ 1 ) 

(JS (Jajou Aa^jil* t^-lll AiiVI ^cjlajJI ^jl liA 

,■(5 j — jJi J] 2j jaj ^ ^Lli tjiiaj (Alleles jjUaill ^ u^-J j 

lift t> tubjUj %9 j Ijlij jjjII 
t(j jlnjK i jal ^ t(? J^I 21 J J^l ^ fJJj - "Three point" crosses 

.^luj^dl jSUiSl! ^ ^IjjV 4a^b 
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' Se- 




22- 








s Sp- 




31- 








. Ro- 





40 



j — i& (j — jjM fb — xjI) sp 
- 1 A^uailLi ^JoaJI j ^L^jjjj^l 

^— * - -^j* '((.r*^ 3 J^j) Sp 
, oj— jc-) se O— ^ ^J^ 1 j^Vt 

^"aB (4&b ji LjLi 

roj Ro CjLuaJI (j* - Spj Se j# jjW^ t>* %22 — II 4j1j5 

Spj roj — (^ — *^ a ) J] 'V**^ *(l>*^) r ° — * c>f-N jj^j j-^^i 

^ — ^ UJ- 3 — '- sA 'Se J RO tjjj ~ ^lit-idt %3 1 lafrUjj (jLkjjj^ 

.2 — J (JSjill Ro tSp tSe LljliiaJI s-yjjj ijt 



*sp tro) (se «sp *ro) 1 jj-S'ij (se tsp iro) (Se *Sp *Ro) I—jUJ 



55 





% 
(> 












* 338 


Se Sp Ro 


i . .t 

J Jj i*l JA*. ojic .1 










I'uii. ui. ■ ii V« 








se sp ro 


Lr** *~>:J UJ" 1 ' ^Jr** - 






' 114 


Se sp ro 




Spj Se t^-uJj^l 


15,7 - 












- 96 


se Sp Ro 


















r 156 


Se Sp ro 


J — !J ->*^ d^P 1 : £ 


jit. V Roj Sp 


24,6 •< 












. 173 


se sp Ro 


















- 46 


Se sp Ro 






6,7 ^ 








tRo ij-aj Sp »Se 




- 93 


se Sp ro 




(Sp 












100,0 


1336 





tsp tro) (se *sp to) (se isp tro) (Se *Sp *Ro) £J — j] 

.(1923 Morgan J>*J Bridges _>»ij_W *(se 

(Sp Sr D) 2 — la t> tLU] ^ £ Jjtfl c?J?J ^ ti^ 1 (^j 
^tjl jjll CujJ (sp sr d) (sp sr d) 3JAd! CjliiaJU jj^jj (sp sr d) 
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\v - • 


% 








oVj! u v ■ 


91,1 | 


658 
606 


(Sp Sr D) 
(sp srd) 




Sp CjV-I^j* 

Sr j 




25 

22 


(Sp srd) 
(sp Sr D) 


uu 


U ^jJJ <_IJt JlXa 

Sr j 


» { 


41 


(Sp Srd) 


JJ ■ r ' l y — "if* J — ?J •£ 






35 


(sp sr D) 




100,0 


1387 





J_^.jj [j—c) (sp sr d) (sp sr d) jj^j (Sp Sr D) (sp sr d) 2j3 (> 



.(1923 

{j a -ij=*J ^pal jpal (jlc — (Jjl/1 (Jj-iaJI 5_jtj*J (jVl JaOLilj 

i.i njJ JJ bjkj Ijji - 311a tSp J Se tjJjjkiilj jiU-aliJI. ^51 jJ 

- sp tSp j se tSe tlilLiJI Cahtij Jll diU j j j jSll 

L-jjjSj- ^ Ajj^Ji ft 2iAj - 15,7 + 6,7 = 22,4 Jc iojjjLJI J 

24.6 + 'is-^ (J*^i * af'> /''^ - fe) J ro *Ro j sp *Sp 
j — 1 — jAuu (! jii.1 j .Ro j Sp oM>^l ^J-iU* ajj-uS 6,7 = 31,3 

15.7 + 24,6 = «Ro j Sp iJpaJI CjIL^VI jjc (^) j (c-j) 

J l^jlc J ■ l yjll l^uiij Aj^I LLc- ^ (%40,3) 4.1 mill a^Aj - 40,3 
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Ro j Se u — £ 4 — hU-aSI a^ujj Ciiilil liLaij t_L£ :JjSj (JjUj s-jjj 
?Ro j Sp j — *j Sp j Se (%53,7) £ >s^ll <> (%40,3) 

(^—3 ttljl jVii ^ 1 t jSj ^1 < *ij->; - (jjLLuill tjJj^aJI jjjj SJjUaJI L_taj tli] 

^jSj ^1 t2_Ljj ^5lj-4 Aj^j J^oij Sjjaj ^> s j jiU < jj^Vl Jj^?JI 

Sp j Se tjjj jjl^ill Afuij 
15,7 (sj Ac jo+Ji) + 6,7 (■> Ac^a^J) - 22,4 
= Ro j Sp tj^j jjW-^ Aouuj 
,. 24,6 Ac + 6,7 (-> Ac ja+J) - 31,3 
•'. ~ Sp - Ro j Sp - Se j jUjII ^ (j^sU^I J*-aU. JjSj 

22,4 + 31,3 - 53,7 

I 1^1 j - Ro j Se t>i ^1 0^ 40,3 A^j Jj L plLyi 

j a^-aII -3 nMUj — Ro j Sp <j£ ^^-^j *Sp j Se ljjj JjUuS 

Aj uj Jc Aijj Ro - Sp j Se - Sp O^L-li t> tW^l %53,7 

J j L lift j - £jJ>M JjW^ uiju^aJ (40,3) AjjUI jjUili 

:l_luJLJI li$ j a^±la G *F tE,Aj^j cAj^ ij\ JU. ^ :aJjJ1 s^&Uil 

j* (jibjlall (J-ilfJI ^"V"'*' ^J-a">a (J-ilxJ G J E (J^lijll Ajjlall Ajwuil 

.£ j.i j-all (Jjljjli Ajjlall Ajwuil t, *bh>i (j-aSb tF — G J E — F 

£ji ''"^jf^ iaUijU Aj-aLiJI (JjIIajII \ja -IxJ — tliili Uoaj 
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^IjjV Ljuj JaL-iJ CjL-cj^ tXJw AjLp 

j — a L_>jj cjjj— ^ jL ill ^ — i& j ■^Wjjj^jj^' i> ^IjJ fi^^j 

...liSAj — iaUijI 4Cja>« lJJ->*^ c, J jj^J jSJl 

tialijj'Vl tlllc ja^a -liJlaJj (jS-aJ ^li t^jAJI (jiU?JI Jj A^ulU Ual 

till *JJJ-«JJ^I t>° (JS AiLja." tllA-sj jj*jj£ll JaLujlj 

.Li. jA iJiLujVI J»a ji l£J «d jl^ ^ ^Uaj .23 —It 

(Jjjj—S (j— ic iaLujl ^P- j "1 djL\l->ll ^-La> '* * ^lj 

(dJ CjLjLfti V) JaLo Jai. aLLojj Aii^JI ji S jj1.il! J ^Ic r j^-^ 

.£jfil« Jj£ 



ta.il — C <(jj - ^"l *c$J^ tljUSjlaJ ojji*-a]| pU^C-Vl jjLujj j^j ^j^j'jMI j 
— (jj — Sj JalijjVI Jail ji. (S-ojiLowj U.lll ^cl j3 ^Ijjl (jl LoJj 

:^j>jOjuJI oLucJI ojLb^ JJUu^ 

.4_i\a jj G. Barski ^S-^jb ^ I960 4iu> Jjlill 

3_^jJ jxll ^ — ucJ L_£U. Aj-c uta. \pLL J 4 . .oil ■-^■'^j 

■^Sj ~" (j^Ui-a -kwj ^3 lx)UJl JJC ^ (tliLajjj^jjlll 
<JJ— ill ^ — a.j.ij* 4 ' 1— fiL L-ajVI li— A t j c. t^jj 
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L-^lL \ — Id g±*aj\ nsyft J^u\ 'fJij - Heterokaryons 
~~ ~ (jSuuj - Sankaryons ^ \)-> ft 

(Sendai ^l-ii^ chjjjs asL^L tilij j t AjL*]l 
Polyethylene glycol Jjljlill S.iUj j ^^...s;^ 

(jic Ja*j l^jla t CjIuijj^I Iiijp U^Icj — Li^UJl tJ^lc. 

jig L-ail (J$ ujJ (jt (J^ " l ^ -all (j-oj — {^^S/Lj jll — La^lL-flall 

.jini (jrnl-yl) ^jliJI cJl^jJI 

5 w j \\ ^ (I^jIc- JJ-^1 J ^ & 

.Ujj_^jjS jjj*i»Jlj -i^ljll aw £jl jjj JjIS j^c. l^la 

j j < "J t*< jm ' 2 ah-^ * 4 j'm-w i"i1^.Vi^ ^jjiuaJl (jjWaliall JjSj 

.... * 
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jl l£ tjjiiAull <clu^> ^yit Sj-lU Aj^^J Ulu tjJ^J ttilij j^ylc Jla^Sj 

— ic j - i*i_Jj ^ lc ojjla jac jU t£l^ ^Ja^ljj iThymidine kinase 

l^J •* J ^H k > <1 Sl>M' jj-*Jj^' L?' ^J-i^ii 'If^ik 

L_£U1I j — , J£ ^ t(TKI O^il) jU£ oJ-^ c^^l 

.(1, 2, 3, & 9) ^jj>1! ^jSfl 











































21 18 


17 15 


10 9 7 4 2 1 Y X 






+ - 


+ + 


+ + + -+ + 


+ 


1 


- + 


+ + 


- + + - + + - + 


+ 


2 




+ - 


- - + + + +-- 


+ 


3 


+ - 


+ - 


+ + _ _ 


+ 


4 




- + 


- + + + 




5 



lj^hj Jj-^ 
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(usually mediated by 
UV-inactivated 



▼ Sendai virus) 




62 



sA=Jj ^-i-jjjj fjjj* JjS tbjJuSjIi Ajd i4ju1j_jJJ lIiUjJx-oJI (jjjij 

(Minichromosomes ^jU j J_^aj j ^jij J o j ji > ^1 1 ^Lajj_^jjSJt 
Sji_i.Vl <■ fl^Vij .Plasmides Ci\ w.riill J Episomes tlA^jjuVl 

si J — jJi Aj — wj 4^ — aj jj 4 ilaia tljJCj IM — ifjjj i-£lc. Q^xla I j jl^^* 

.(jjill diljfljK taljill tjc- U jjliaII Nucleoid 

•Deoxyribonuclease jy^jjjJJj jjj ^J&U u -..^M t 
- ia — ^ pjjiVl ^aUalj (JjVl SJaaII (> jSaSU 
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.^j^j^J LjjjSjJI (jjSj tej 



Sterile /'~"\ 
cotton ( s , 
plug 



Cells of 
genotype 
a + 6 




<— Application of liJ| uL<u3! <j a 

alternating suction w 
and pressure 



— -jcl jj ^ — 3 £ Ct=Ll elljik (U 



Cells of 
genotype 
a b* 




1 — till l)Jpk jjjai -LaLuw 



f — jJjSM J j — ^jjj - ijjcl jill 

^1 sjjjjjIJI (_3 — J>b (jc) Transductions gA^' cJ-i^l S^Ua 4_kJ^j 

.(l — _a ^ j) .<jU1 U J (Bacteriophage 

i V. t w 4j* nVi Sjj^aj" (IjVj^jII tL^o V :Transformation J^ajJI 

^aii w>&i yyi tiiiio <^ib j3& Uj) - ijjspsj jil 

L^lJL. gl ^ jSj *liaU ■kihJI iiVlj -ijM JU^VI ^ 
* ("Competence factor" "S _>a — Sil lUW y^t) S 

.ball JjU JjUII j£ ii^l - 2 
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^iiliK 

.tic- jn f jj^a jjSj bill (3^.7 ^3?. j ^ jUj) - 4 

.©i^l j o^Lkl <LLkiA ililjjjt 3 j 2 (jUk-jx!! J 
j* jjj*jJ* c> lU^j Lojc J./vtj '.Transduction £if J^ JjIjjJI 

2 jU. a ^ <uiaJ1 SjUJI Jsi ^ j '.Conjugation 

.yrlill 











V 




V 


V 




V 







Ljjjuiill -ijfr (oJj^aJl CjUa!^jiVI (JJ^ SAa-Ji till i , jjjj Jj-la. 
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l1j1.ii* SXiWj - ^-x*±i jll (_^jLUl Cf- J2luw (J^Al j^jj j 

.£ jljiM oUjI iliill JSj t> Jj^oloJI F <J*UI j F ^Ia^^^I (I) 

.LjijlJJ j oL^J SjL^»1I Ait^l j^liJi 

CjIIjj jjJI t> ^ jil ^1 Col JjS CjIj^^LJI (^) 
.<jujL^J1 .1 L£Li. Jjij ^jll Colicins j^l 

j (j^-y ^j?- j 1 ^' ir - = Episomes dLajjjjyi 

,(ljLojj_j-Qjj£il lD^j^I — 2 

K12F 1 A L5 a> I a. jjc. t> U*l& 3i jj**]! CjUj j^Vlj 

— ajj - Merozygotes £j yujjjiA\ jjCJj Diploid u ni l tlAAS 
f>^jj ■ ^ i (J lo^j tljjijjjjjAl! jjl^jll cAjjUc. ^jji I^Saj .^j-mnll 

A jLui^jl (JJ^^ia (jC LjjU^jJl (jja oJjAiJI tliUa!ilji.Vl (J*rf"»ViJ 
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3«vs.t> kyn'nW j>*Uxl\ 



AiouaJI jj-aLixib ^.fl.u U I iij — l^juJal ^1 Sequences CjUuIju 
- oji^j\ oifc - Transposons Cjljjjjiaul JA) J a\V')a\\ 



Cj\ jjIjj ^ ^\ ^> £jj (500 - 10.000) ^aJI 5 jjV . n 

*1 il Mc Clintock til j liiK dlU Iji.V^l jSj - IfjULia. U£ ^jill 

a j tAleurone ujjj^' ^ ls^ t,^* f-^J 0° ^jII 

(j— JjIj ^Axj {j-aliJi |xuil AjLOIajj — ojill jjjj frfOJ_jiJ AjsLjLiJI AqiV^ I 

. Aj^La Jjilll ^Jj-di) 

^ — jj :Tn 3 * ^ 4 j> nWD jinl till Jaj £e £Jl-4J 

Cj_j_^ijj|j£JI 1 — -ali 1 — iS jj ( t jojjja. _>^j-tfu *Transposase 
^5 — a 1 — — Jijj-aJI jA-aixJI (.jcUiajj *5Jik^ail ei& <J^-=»-j — Cointegrate 
(j— lc (Resolvase j^jjjj) JjU TnpR fjjjVl ^cL-js *3ujIj1I ^Lv^JI 

(j — C. <L uij L$ la (JS iQiujz. QiJ&J tljJ_)ijj1 (jJa j frLjuj! 
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Doric* plasmiO 



Recipient plasm id 



o • o 

^^^^^ Transpose^ 

I I Coinlegrale 



CO 

o o 



Tm 3 — 11 l^JJ :1 — j ^ j 



J — ill 4 — jjuSjJI tliljjj_jj wul^ll 



JJ— ^ (j— 3 I JJ^ W J ^Siuj - 



L-Jl 



*Sl_1c i JjS .i _J R ^1 WiJI 

Ig — J3 1 aJ t(jj_i^l S-iC Jj (JSjju 

Xlj j-all — uJI tProteus c>-jjjjjj — II 

(j-jjLa^ajg II (Salmonella 

j_p mUl (Hemophilus 

.Shigella ^1 j iPastorella 

J • J " Icl^jjl 1 1 * J (J ^ ■*") J 



* jj ^ H (Jaso :Yeasts jjUMI c^^lii Ciljajg^ ^ 3 TSYi jiM 

(j « -U* 35 Saccharomyces cerevisiae j^ (jALuLUijjSj-i 
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34 & o TyA 7 \ B 3^o ^-a^jTy^JSj 

n D / 1 v " ^ np 

Ty S ^uaUtl ylttfl u^jail :2 - j £ ~ Haploi'd 

5900 ja U-J 

•(2 " j ^j) .6 ^-jtaj j*j CjIoj^I jj 390 II 

5 La=JI jll Ajjj^ll tlilw jjjiil fli* — <_£_^ Retrovirus 

» 

dull lii JSjxjjj - SjUW y a*j ULjj (>« ISiUajl i Villi (-jjSjjj 

• Provirus d-jjAjj^ cs-^J 

pol 'gag — * ill! 1l> (Ljj^jj iajjuVl t tliLui j Lgj^ij 

j^l iatlij .(—i^liJIj JjLkjJIj L-JjSjall Cilipj^J (j-Mj^ (j^C- JjSj tenvj 

ls — * P°1j 8 a 8 u j' 1 - 1 ^ OWA? Bj A LaA ijljj^ Ty jl jjUaJI ^ <15j1a3I 

^ — lcj tiiibUj S^c ^ t <1VuaJI j^tiiJI i-li^-j :Sj^l dljjj^iuuljj 

pal ^ l$j=^j Antirrhinum majus ^j^j±u^\ j Zea mays a jill L yaZ$J\ 

jj-lc Ac ^HaJI j l ^Ui JI J-alijj - Dsj Ac LliUjj^ijl Jl!l ^n^Il SjUl 
<$Ji — ^ Ac II j^Alc J jaLLII j - dlaj_p3l ^ U.j j 4563 

.c_i£ Jill 
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J 3 j^lll j <£, Ji (jjJjjilU Ac Jh-iUtJ JaLiil! JafJJJj 

• Ds/Ac ^xJ^jl ji jl j jJjoajI Jill (^jCJJ 

idljjjjlS lilL l^LiuSI CjUjjj^oijl Jill ^ 4c J*?** l*1L1aj 
ji-al — «JI (j — - Suppressor- mutator aja^i - 4iu-iUl) kcjA? J 

6 « CjIjj^II t> 8287 JaAjj Spm As-j^ -y ill sifc Jib 

t * * " 

U' _ fJJJ — *JJ^ y 3 ^ J^--l - O^-aJ tUJ j 13 IflwJa 

.c_icl_Jaa\l jSI^ Aa^'m J Cjljjjill ^1 jj 4££ ^iaj 

(a) Spm element . i. ii i«f 

8287 np JJC- J' ^' 1 * H Lai 

' . A 

I ■ 13 np inverted terminal repeats ^ _j__i-i-<ai j^Aj (dSpm 

(b) dSpm elements j.^ Url l ^ 

| ?^^ii^iik^J . S ffi^frfrre^^fa^ r „ t, 

_ tljl [> Ull^J t jV 



tot™ t - 1 ^^ Ul L>* ^3 U. 

i'"'*iiiimTj" a 

Sjill ifiSLdl Spm/dSpm , ■„ ...^ ^ 

o « DSpm —II <ua 

.(3 ~ j ^-i j) .s jill sjjf^- (jjjiiil 
dl j j^j Methylation ^SXsui — ^ J J — £^ jjj^ Spm — II j 

^jt ' jUuJa-all I^IA ttijl^jVl (jl (jic — U^il dlUulju jj-a Sjlji-a 

^j-ial_i*JI q <n dlcj-a^-oll oifc JaC >»"' <u£ll llajg So ^J-aju 

.5iiTLaJI 
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Jfl. nn j .%15 SI liljauJ lull V- 3 ^J^J -^W^ j jaU 



Retro- transposons 5__icUj jVl *lijjjj±^l JllU ^ajj CjLyjj^jjl jJIj 
1 « j— a. Jl <LlXj .cJjujjII t> £jj 15000 j 5000 ^ U V^J^L ^Luj 

t 4_jcUjjVl j*J ajJI (> t^liij . jiUaJI J Ty —II j*a\j& 

^yAuU (jdjlajl Jlic ClIjJjjll ^1 jjl (j* Cilia a^C- (j* £jl&J jjj-^l 
y^J* "lS^" l$jji tfjjj-ajjSJI J (j*-aUxil o^A .iaJjjj Loic-j — LTRs 

(j — lc- ^ ^jjjj^ CjUjjj^uljj (Jib lIiIs-jS/1 £j»u_^ CjjSjj J5j 

dlb — J^jjl (j— * ^ 3 I — J ojoi-^nll _^k-ali*il a'-lb ^jujj .p Ac-j^oa^ 

l^JJ 2907 jj-alixJi (Jjlai £^JJ ~ ^-ficl^aji^ ^1 j jl AjjLij 

. ^SIUI Jib jil ^iJaj -USjj 

£— a < jlj_jJ uuljUl Jc Sj-ttJl diloj ^li .<^nM j^alijJI Ul 

i JllJljj — (JaUil 3jUc 1^-a.jlLJj J}1 Ajjl^lil Abigail Cjlxjtnll 

La £jJaj»n J t jl j_a^jljoli AjkHajl j*-aU*JI jj J^a-aJ di^aJjj l^jlj 

V 1950 fL_c J_j5 LjliJtf) J ^U>Vl Ciii .^jj^JI ^> 

tlj jc. ^5 jA-alixJI o!lA J Jc JjJ Uia ~ P ji^al'^H ^ j ■ ^' r- ^1 t^J^J 

* 
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^^-Sj J t^— a ^ — ^1 t> J^l :<> jjj* jjSfl jUSjI j S jiU 

tIjL-3^1i^ill J ^Cjxi-a >'"~- (Cjl^aiall (jC. 3Jjjjjjia ^^aLixil 

J j x ^a a. jjl t^ Wiu ll jj-aUxil (, aVi^ * (jJc. t—ljlaall Ls *.jlj .<lyJaxS\ 

till j — Aiul Jo-ail (Jlll^iiall ^jx JJj£J1 ULLa ( jjj J> °''J ^jl — 

^ VE'Vi^l jj^al II \_ t^Lajjjj^l! (jx e iLiJI t-lA-ajjj* JJ^ll 

Jj— Sa ^ !) CjIjLu£jVI J 6^3 IjIS ^ij - ^£U1I 3J_ji 

4j_mu11 a.ll_jj jjVl tl£-*J t^k^aVwii ■ ACja^lx ^ (Jail! ajIjIjj 

,Aj_a*JaxJI ^LoCyU ^jjj^Ji J£*^ ^3 l^al^Vuul 
acl u a Si ilJj lilliA .4-iUJl Jib tljUjaJI t> ojoc, Cjljjjh 

* * > 
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t-laj ui j ecO?* J! Transcription 4j£jj^ <J*£ i<*-jtn*J! Cit^j^j]! 

.(IjUjjjjJI 

Cil ijjjj^l jj cS3 oJ^_£^j jj t (aj<1j>i) ^UjIjj c/_pj 'l?^ tliLul^j 

cA ijjc^L oU uiaIIj SJj S-JI 4_*JIua]I CiI^jJI Ja_o4j ilntrons 

•Exons 

Primary j^a-*") ^h'-V (JS-i CjLuaJI aia ^1 j jl j 
Heterogeneons nuclear) hnRNAS J pre - mRNAs j transcripts 

LS __&jj tlA — jS <j£ — 1 (j lc tljlijjpiVl j jki jjxj - (RNAs 

tf — a i^l j — I j — & uj^j - Spliceosomes 

fl (jjj l JOa-a (Jclilj (j^* - * U^" 1 ^ La »^C-J — C]LoJ_jjV^ (jA 
ic ^oli JJjb La lliik jjl (JfljS lUl ^jjjdij U liAj — 

Polypeptides ^ jinjl jA\ £ « J ^ Cjli£jjjj]l ujSjjj 

— 1$ 1a (JS (— ijjj — LjJuJ L^aUs* — AjujUI — iujjj — Ig 'mi 
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H H O (j^L^k ■ JS « ifaj j 

I I II L-^^l 1 jjfi ^iJ 

H — N- C - C - OH .R^iUil 

(jjjSj jl (JJ^J (jlS-ayij ^jji t Krf-iala. (jj^kic J_J=^_jl ^_>^J 

...20 100 *20 40 t20 30 Je * ja lihftjjjjl ^ ^Ubj 

- 1 lill w Sjj — ill CjIjqjK :Transcriptions £-uu21 

till ajjjnJW (dllljj jjJI L_uS_p jSI jjJI oijjll ^j-tt AibaJI 

ji a i\ jjll sjjSjp -ujll-ij i^MI (Polymerase Jl jj^IjjII ^jjl 
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.Chuvnl ji tliui ^ 490,000 ^j*- Lf^J^ ^ JJ £4^ ~~ t> 

- cjl *jjj#Jb <i1a*]| ei* fjj :TransIation <Ua.j2JI 

5-3 c*S i* (mRNA Jw>J Ujil SiUbyba - jjSSI CjWII 

-40j - f» jjj — ujlt t> _jA j - rRNA t^jjj^jll lijJI t> ^Ijj j=w 
icl — uij Adapter Jj — '^S J**j uRNA JSU1I Ujll ^ 1 j;jii-a ILjk 60 

S-i31 — iJl - U jluSil j^q* 



.(4 - j^j) 
(j— c — t_u jilll ■ (J Ja 
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olj ill ^ — 3 ^ CjLijIjj JJC tfJJ A_lLa*Jl fiiA (j\ ^jic — (Jmij-aII Ljjll 

^jic ^cLuij Jja-» *1958 Alw Crick ^IjjS ^jjil -iSj 

.^jJ <j^U Jil tRNA 4 

I'J Methionine <4 lj!o£ujj] ^ ^'l liuj 

•Translocation (J&ll j£ll ^ t^jlUll £ _jlaiJ1 

_ (jjJj £11 t j* Lqj ^J*',' A Sfl (jImIj^JI iIiUuLjuj t^lllJl ^clj5 

t4__Jc. j — ljj^-al LtXala. (jjjulc Jjlilj 4-«kj!ill AjIaC- jjl ^g J^ill (j^> 

Sjj ill 1961 ui taj-lcl j ilLjS '-i'*'"'^ £j - *iA>H 

Jl ^jSj Triplet u^J J t> s J^' t?' 



t> ^jSjj 4 tRNA lj jil ^ t> ^ d u tCj5 J 31 ch^ J - Codon 
^_ jiwU i a ij^ j3 L-ikb j .Anticodon djjUall cK*^ J 
1 ijll ^ I^j^jI. ^ tRNA (J5UM IjjJl gj jIIjM tJ - 
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Aminoacyl jIjjj — u Jj J j — pjjjl S-icL«u trRNA ^jjjjjjl 

»l{ — uij 5 — SjjLJIj * ujSjj ty-j^Vl (>=wUJI (jjSj (synthetase 



u 


G 


* 

A 


G 




phenylalanine 


•nine 


tyroine 




U 


T T 

u 


phmjrlahnirM 


•nine 


rjTtnine 


tjiwHne 


c 


leucine 


■erin* 


ptatttuohem 


ftmduatxm 


A 




leucine 






tryptophan 


G 




Intone 


proline 


hiiudint 


aTgininc 


U 


c 


leucine 


proline 


hiuidute 


arginine 


C 


feudi* 


proline 


gluumine 


arginine 


A 




Irudnc 


proline 


flutarainc 


arginine 


G 




iaolrucine 


threonine 


uparajina 


•trine 


U 


A 




threonine 


aiparaginr 


■erin* 


c 




threonine 


lyiine 


arginine 


A 




methionine 


threonine 


lyiine 


arginine 


G 




valine 


alanine 


aipartic acid 


rtrfne 


U 


G 


valine 


r 1 """ 


aipardcacxl 


grycine 


c 


valine 


alanine 


ffaiamic acid 


glycine 


A 




valine 


alanine 


glutamic add 


gryrine 


G 
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&COhT> LCTTE1 










U 


c 


A 




G 






uuu 




LOJ 




i 

UAU 1 


UGU 




U 




uuc 








I ^ 








u 




LCC 




UAC p 


ucc 










Sa 












IDA 




UCa 




UAA Ckvv 


uga 




A 




UUC 


leu 


















UK 








Tr P 


G 










(terminator) 








aiu 




ecu 




CAU 1 


ecu 




it 












1 HI* 








cue 




ccc 




LK, J 


CGC 




c 


c 




Uu 




Pro 












cua 




CCA 




CAA 1 


OGA 














\ Gin 










■QJG 




ceo 




CAO) 


CGG 








AUU 




ACU 




AAU 1 


ACU 




IT 












i Am 




SCT 
SCT 






AIJC 


Dm 


ACC 




AAC j 


ACC 






A 




















ALIA 




ACA 




in t 
AAA 1 


ACA 




A 
















Am 






AUG 


Met 


ACC 




aag/ 


AO- 
AC*; 




0 






(muuta) 














GUU 




GCU 




CAU] 


CGU 




u 












La* 










cue 




GGC 




■ CAC) 


CGC 




c 


G 




V>1 




Ab 






GJy 






CUA 




CCA 




GAAj 


GGA 


A 












Iciu 










CUG 




GCC 




gag) 


GGC 




G 



l l jliJy\ (jJaxLaJI Cil j ^'u^ij A=J j cllJla jail (J .lirOLillj 

GUC, GCC, ACG, GGC — > Alanine 

- V ...r.Aj a^j.yi (^Lo.Vl iiaj L?^t tlAJI j s jftjill (mRNA) 
u u1 ^*sH ^1 Ja^j ^ j ttRNA Jaljll tiijl^ll i]y~^ j £-» tilli o^Jnj 

friixil (j* (_5_>^^ *j\mSM (jiaLuJiM C)A ALaLu jat jJ £-aj iAj-aliJ) <-iuJ)}\ 
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I I I I I I 




f 1 <Vi 



j u- 4 f - Triptophane cMj^J^j 

^ — a j — & aAjx, — ill 1 jjS^I ^IniwiVI j . j^j Loji VJ ^>^.I j ^ j^r- 
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tRNA Jabll jSlill — ' JjVl t^jsu - ^ >Vl 

- 1 fl jj^- » J ^j^J Cjbu\2ill (J ^jlc - jfikflM ^j'n>ll 2jSlj-all ^ tj-«j 
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i(<_-j> Jl oL-jj^I 4b Jl J) lull ^ JcliS ^sn ^UU-jSB 



10 8 CJjJ — x c^Lillj bjiiSJI ^3 (Ujlj Oj%j * JpJ> f ■ 'pi gjj- 
tdilji — j^ifl qa ^ jj <^i&f 3J J J*4j q& JS ij! Jal ^jlc.) ii^/i^jl 

o * J£i JJ "5 JkJ" SjSLluSII JJ ^ Jl jail £flj 
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5 (j * A^jj o^Uall Ajijlail tljl^jiiajlj tChlordane 

^-jjjiJl cjbl ^ on ii j 1 <& - DDT R£ CjIauaII 

iA L-ali ^uaj All rtt-i.J-j - E.M. Lederberg j-jjj-iJ j$iai jSj 

V 2__ilull lIiUjI . n^ll J — Replica-plating 2aa.la.j31 S^jjill a^jSj ^aj 

J 2 ^ tUjjc. jjS! L-LSjli <Lla (AajUIIj hIjU ■ h*\l 

w Itj — 5 tla AjJIjj SjjjS JlS-iL (_£jaj j SjuS-all tliLjajlb V] ^ij'^-a 

lQi>u* -lUJJjljjJ JjSj ttlll-lJjjJI ^Ijjl tj-a a1 . d1 .i i (ja tjj^-o (jJ^JI j 

* f ' * 

V t4 1UJI o^A ^jj - jjjaJl I OJ-^-^?- 1 j' 1 "' 1 Jl ("pVt ojiiall ol^ 

0 I3J (Jill ijjJaaJI J j&j — ^ J o^J^i (jlj tlll^^liall 

J ■ j j tUjiiSjllj tliUajj^lS Monoploi'des 
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_lWS) t j_ 4 ^ o.U ^AuiLjJt JJUill JjSVl ^i^l j 



l-jjSjL "S^kJi" ^ :Auxotrophic £i\Jk& (i) 

.(...QiAljji (Purines ojjjj ij^l o 1 "^) ^JJ^- 2 " 

.Suppressor £jU ^>i.l t^f^ (-W^ -^.j 
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2 — hiA v — a (Ajc jja ^ « 1791 S. Wright ^jjIj -o- jSj 

^ j5 ji JJ— Sill (£UaJ1 ^ J t^>*Vl ftJalall CjIj^ jll ^ t jijj 

j a. ja iSj^sii ^jijiM c?ji -i_>aVi W-J J3 ^ j 't^ 1 ^' 

jj] -4.1 ^Jajl I^SAj iftJA^aS fjljS djli AajUH ^j M a-s.^ (jl 




t£ j ill 1 J & jjic (JllaSj 

(J Co JJ i-i-a (Jill* (JISjuS 

:Pleiotropy * jJ^jU 
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.Jiilj JUUIj uh^'j otfjll j fLk*K pL^&^lj 
j p& CjIjiL J IJL Jj^j .u til j&flj Cil^ikJI 

a j & ^ 1J — Ajliufl (>a*J CjjjC U ajiU (>a J*J J — Jjill 

— 5 !UJ| sIa ^ — ^ j i5iLull ojiUI jifo 2jjlj ^j^H j *4j1c 

t 

CjLj. jaII CjIj t4j nijKhinjjjUl cjL_]jjl]| t ^ r _ft j :CjlcbuiVl (i) 
pm 0,1 0j j 2 — Jj-i) 2 — SLL jjSSMj >*M e-j^all j^&l 

4j — iSf! j'j .(<a? uiibil (J^a 2joiVt) Ajj> J^j (V 2juiVlj 

c-J-jjjj^jyi £2 J3 ^ - 2ilL J&l j _ A^iiJI J^a SjuiVl U 
L_j^UJl aj^U *A\ Cjlidoll iOl jill jjjj 11* aSIL ^! CjIJaJ 



A — 2a**ullj U Ic-jj (Jal CjljiL t^^ftll ^Uji^U jj^^' O^^*^' 
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t j a L^oiij (jla !1J3 Jal Cj| Jllall jpl^j ^jjll tCAcU^I 

a — j£UM t_il — jjj J jj— ill — ij J J3j - j^'"* ^U^V' 
2__Jla .l_jL_l^J 1 alii . V^Iq JS SjjSI U_u t-«ru. t tiAcU-i^U 

- J fell J J iuifiUdl J t Lj^VlS tdjUjj^jjSJI 

.^Uui^/I JJJ^J il^J "^-ajJ^JJ^ jLui£j| A^-iij l$Kj 

VI l_— £UJI »au*1I ^ S^.^tt SjuI^I jj^j V c;ill 

SjJ fill - ^ <Lus-4 ^kjlj tjjSj (jlal^S/l t>a lilt ibl^LalJj 

i* j-jj*'*^ j: I jj -u^ J ^ ^ C^"** 3 ] *jk 

(j^ij—cl j Fanconi's anemia ^ — a LwjjI j xeroderma pigmentosum 

...Bloom's syndrome 

JU 4jjliil AioJUll t-jjaJl (L^i* ; i.M U jj j :CjUU^ (uj) 

- LjMI j&1 jS Alkyl JjSJI iiA& 4iahJI j^liJI <> ^Aj s Ji jaJI 

(j^wUJI j AjLaII j*-alii]lS ^ % . a I ^^C j llJI ^LuiJ ^Ic- S JP>«JI (!) 

.Nitrous a. ^ Ju^ 
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■icIjiJl oUilj t4\m'y AjIaC ^3 jUaiJ Jj*-a^ AJJJJ 
£ « Ujjfrj tliLuLi-uSJI j^lfr diJ_)2».i tS till jluill ^ij 

— j ^15 -(^j^ •! o-* ^yj^) S. Typhimurium ^ jjj>ui£ ykj*LA\ Ls lc 

.ojjjU^aj B. Ames .t_i 

i_u uj J <*j 3aiU uiaJi ililjiUl j j^lc c-LalxJl jaSl -ISj 

re » 

jjji tL_ialjaJl Aiiwj o jL_b — iilli ^ja (jiuSjll J& — (Jj ( jjialU 4 l U r- J 
tlil — Luoll fl j — & (Ju (jjC J jaH (JiJ J3j (AijUill J^l (^3 A*-ali.j A^JL-a 

. . . tljljjj j jJL 
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j_)a__11) jj.1_j1I (^-jj^Lo jjla — J^^u (JJ.A 3 '■"^J^j ^ jjl ■ .i'jII 

Ul v^l t> j£i V^^c 

^ ill =klll pi j aJ tjS-oAil ^ j^lalllj CjljilaJI 

JjJ ill (jla—Jjslll 3 1U. t^L^I ^jic djbl jJ^JIj CjbLiill ^Ailujj 

t> Jftuj ( 2bL.l£ll L£UJI ^fl lull ijuX, ySlI ^miJl J j^yi - 2 

•0* J] 0* 

J_i=.Vl ^ VI ^ c3^l u^y ^ * J t> ^Ul ^jsll uJ - ^1 

,5u.aU11 

4jLj £jj (jl tj-a Salic 2iUa CjI jl dlcUji^ (_^aj*Iill J .^i jj 
5 j-q£JI fl^A £-4 <— icU-bjJ dl jiiall (jl jLuc^l jjjxj 

cjjL—^jII d_>?*l ^ .'j* 1 ^j-^j-*!! (iljLial l^^lij tjla-ftll li& ^ t^jLiijyi 

— 3 Jjlll A allall SjaJ] JJjSj ^ — 4ji jjC .<Jj*lall Ajljjll jtaJn* ^ 

" *« ■ ^-a^ ^j-Isjju OJjtJ ll_^llc tcljV (jj-ljlj-ftll JUiaSfl 2jjL*-a (J-il t^uJajl 

^ JuL-a] (Jl usJ (j a d.ll J tljlcU ki^l (jl l^ljliljj LuijjjA ^ 

Si jauV 3 JJaa (>al J C.I 4j3 Cjj^iij (jlll ( ^k- (jUa _>j-hJ 
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tSjtt OUt^J Jift ^iaJl ja^\ di^ 



ttlilil^JI (J-^"-? JJJ*J "(J*-^" •* J J i ?' tliUiax-6 £-4 S.u.aLx 

tllbjjjjiii j ^jj^jil RNA jfflJ iCjliirJI J^ixj dlljAj 

(_>a*j - RNA LjJIj Ajaj jjaoM 
Jaw V ^ - i.UjVl 

j) - Operons ojjf — 5Jlx>i CjIa^j oji_^.j-q cjjUijil 
J-aaJj mRNA y& IjjM j-o oi^! j a \ jl tlustj ^u-j So^j ujj^j^ 

CjUjjJI ^ jtSI jl Aj jj^j ^elaj J Jacob s->j^ c?!j -^J 

Ja — jjjj <iw_o (-jj_>i> ^ij i Repressor jjjJI jft ^U. ^ jjJ j^Sj 

jj — — a .Operator O^j^' Iaa 
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.Structural genes <LLJ bj^IaII Cj1\i>11 
(j^ 3 1 . i ll mi ) tjjail (Jta-aJI j. r-i'ul l ^1 Promotor jjm>«jjJIj 

.(^uiill AjIaC _JjiLlJj t^JJjil jl J^a-J jJt £-0 >-^J ClljjjjJI 

£ « ,^Vn V U l^i* j (Co-repressors <aJ£Jl A^jXa ^LjjJs. 

in V ^ j ^ a t^b jjc- 4>jii (Jj-d^j gjill t-'ttja i,>TilJ ^. u^.* 

j O^' t_ flV > ^ ^ l l e j^a J j^Ic - jxj-iill JU&V 4 l i i ll n l; Attenuator 

(j J^>^l jW-J 3 ^-m^V I (jlaLa^Vl (__paju ^ ^-uiill ^bj/ 
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tr 3 ^ 1 J^ 1 



Sjj— ^ iL*j - Sj^kUJI Ojjjl£jVl ^ - Zygote 4a£L]l 

...^jijayij M^'j ^jj.^h j Vsuns) uuii 



Ejg about to 

t» fwtillred 



Mltocnondna 




4> 
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.aLIaJIj a ji.hlaJ1 (Jjui ^^jLu QiaJI JJf*J ^j-ealixJI 

J j— J V J 1 A Jj^J oJ ^jLw ^^2 <jbiK Mr* ^ SiVj U^u 

i^—k-ali. j (_£ Jj£il J^' t'lljaja-w (jLklil Jji^l AJjjuHj ^3 LuijaL 

J j! jjl 1 *A iujljin. nil ti jJiij3 up' jj — f-^ — ^jJaJjJI t_^_pJj 

g; j -v' j j jll ^ Aii*JI ^ jau Uu^UI ^ Syncytium ^ j/n i ^niH 

j « ^ uiAjQl <jsuJl ^kjj Cyj (2^) 512 
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i a ifjj ill J_ja. 4j1a.1 I cJ£k£. (JSjolu (Uiuj .2o11j1o lIiIj^ ^jj ^ w 

*j a - 5jk 4000 c> ^2 ^ A*ji=J J Blastula V JU^UI 

<j — 4 J Jjj*Jt ^3 Ala IJJAju Juli Olj^isJI (jj^J *J^JaJ1 (J*^ ^4 J 

(^jAiSk Jj-^ J" 4 ^' ^j-Ira-hJ tCjVL^il £^7*- • ajj^*"^ C?J^' CAjiji^ 

. JjJ =J1 |j & J^A*J Ai^LLi CjIj-uj ' jlWii tllVLa^VI J *tj£&j — 

.Aiiii^l AauaAl Jib *j\?>fl j*H <^a g^'Al 2aLcc o jliy Ecdysone 
.(3 - £j 2 - £ •^J^' t> <U ^ iAojUill 2^kl\ 

tMatemal-effect genes 4jcUJl CjUjsJ (1) 

•t^j^' O^'j ^vjJ! ^ ja M - ^M'j 

^Aj Gap genes Sj^iii Obj> 

j Pair-rule genes SjjLJI AjaJjjjVI CjLijaJl 

jj31 <J ic (Segment-polarity genes Ajiiaill ^klLJt C]Uu> (j) 
15 l?j^J' Blastoderm fj^jiutiUl j ofbJ .j..^] 

Jj-i tdlirJi o2A -l*Jj -r p-i^l l ^aU \ \ 
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FertilMd e£j 



(3 IvvbI iugai 

Mlti kilervemng molts) 



Embryo Oevalopi 




Polar cytoolasrn 




Syncytial blastoderm 



L_a^ijj Jaju ^1 tHomeotic genes S&jjj^JI CjUjaJl ( — a) 



94 



tjj; j „)tl ia va-w , V>r_ t^ii^JI jy"*'^ (J^^*-^ ^.iiflll LJ^^Jj 

{jlc jj J_LULJ li£jfc ^jJc JJjJ *^bJt ft^A — QjoqJI AjlxC (^jOjawi ^jlc, 

^jL_SJLj ^il (Enhancer JaUJL? JjVl <-a S^jjjaII Ljbutnil ^ 

j — 4 £ j j (j— lc j — jJj AiLiw ijc jjjIjJ! ^jSj .aSj — Silencer 

J djbj^jg II oik ^_u-aJ (CjVUlJI (_pa«_J ^ij — ^cjodll 4j1aC 

.ft jia-o 
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Antibodies S^L^aII CiLiujjJI < _ v^Ji ^ Ijumj I jjj L_i*ij 

itlibjliall .lie Antigens 



I iLo-L 



Antigens 
{e.g., vlrslwmt protein) 

1 M» 



i 



Humoral 
Immune 
response^ 



VansMMa 
"circulatory system ' 



Cellular 
Immune 
■.reiponie 



e o*i 

s-, r 
* I ; 



Secretion 

of eniltodles T cell 



-A 

n ' 



I 9 



Agglutination 
free antigens 



Phagocyloili of 
artigen-antlbooy 

comnW»es 
bf macrophages, 



■« Vrwaifacted 



l»i 

infected 



■Tcell 

hlatocompetlDillty 
antigen receptor 



a of itfut- I 
cted ceH bj 
wTcell 



jjJl :1 — Ja jM^i j 

ubjliiil .lie ^aLIaII 



1 .Vnj B XijuSto \£LsJ - 1 

^ Ijjj T hji^W \p^l\ - 2 

.Thymus 

^ jj Sll 4*t'\A\ USUi - 3 

^ tin LS — ill <^Aj i Macrophages 



2— Ui v 



4_a <T L_£UJ I J - I^JJjj l^Jiil ljjjSJI ^lUI jjJ \±y 
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J (Antigens) ^_>J \ ja <ujA\ cIau^W ^ j»£ CilLS^Ul 

l t L£UJi 2-LuJjj CjUUj^U 2I*bJI L£UJI ujjji jLj 

.(l - -L ^j) .,jJl* 

.(74 ^ (j — I>U Ml ^ ^ j) r^bl^ uuSjS 

- Immunoglobulins 3 — c-liJ <j — Jjjjte- ^ 5^iU. CjUjjjjj CjhLiwJl 



Heavy 
chain 



Light / 
chain 



Variable 
regions 




-S-S- 




Variable . i \ - -t i 
regions (jJJijL— taia jjj""''-.u 

220 tjjjj-jx^a 

— ^ 

440 o— 

t_y**\ a. 450 - 

J 



.(2 - 1. ^j) -Y J£^ul ajIjjjS aLjjIj ojiLjUL 
— 1c jjj — uu Sjl . ^ifll l (AjjIj ji! Aiiiigj Antigen -^s-fl 

iL-^j .I g A j I g E tI g G a g D tI g M :5L-&UJ ^\ .ijljjjk <> 
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* 

^! p j a gnU,,,!! t> T U*iJ <> 5 ^£U' *0*W^ 

* 

J_^U j y — nil Vjjlj CjIj jjJ <C j J iD *L (V CjU jj*SI 
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JLu-fllij LS lu -'Oncogenes & Protooncogenes l^x&Uaj ilUJajM*]) 

i4 jKll CjVUiJ Jijj :t5^1SI Ljl/a/a-w AjI^I fUti SjjJ Jj^xj 

(Lull ljjSJj I^jj U-iie. j <Gj <K>JI ja. Start (.pUajVI (I) 

^> jjj* jjSJI UlSHI UiUJl Ak'jJ Clj^ (M Ajl^J (lj) 

ijj ni ^7i j J£ ^ Cyclins iJjLljjjjJI J t j*if| l^jjxjA\j 

^ — a ijaoi Qaj (Interphase j\*Ju)l\ J fUa£U aK^U JXk 
5jL_a J — i tJaJj Gp Cyclins ^jjj-^ CilUjjjJI jl j$ kj j .M aK^aJI 

.(1 -tff-j) -cS^V* 
Sjjjll Jp^lii* *pp. 34 J Kinase jluS ^jjJI fujiVl J&Sjj 

.(Mitosis- promoting factor) MPF <JM) 0 1a i^^j 
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Comnmmenl 
to M phase 

MPF 

(mrtosli-pronyitlng 
lector) 



DejrBdaiiofl of Mcycltn 



■■:Si-j"*A 



\ Syntlwslt 



Gi«yclln 



Synthesis ■ 
01 Meyclln \ 




Start commitment to 
enter S phase 



SjjJ Jixj ^ ^a\j*1\ rjixj jflaj :1 - ^ ^wij 

LJ_iJJj) S^ix*i jJjh Cl-u ({Jjilaxjj J=uAjj CjIjjAI PP 34 SI j 

mib'iVI J_jJ«j j! (j — lc - Tyrosine 15 CajJjf^ (^J* J 

Retroviral 2_icUJjjVi ajjj jj^II cAibjuwII US 

J - AjjUa^l <llaJI J] J_j^u Ajj^JI LpUJI - U Ajjjjki - (Jx=*j 

s 
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-SjiWl (1) 

Provirus <jj jjj a jjj di jjjqS iS.i3.ia. a&l* dJjuljj ^» jUuVI 

cKJJ^ (' 'J ' '^" c^?- f^ 3 ^ t^JJ^ fJJJ^JJ*) 

— a^jl — j j — 4j AjLarw AjI^ JjS lis £l Jlil J Transfection 
(* — jki] tjijyW (*SLL1I - Markers jj^jUll - SiuaJ jd jill CjUjU; 
J_pall ^ . n Vit jj J!li. - L£UJI ^ JUjal (jk. l^jjia 5ij«-4i tilljj 
JS— £jj il^iL^ul! J VilaJl Ui*j V - SJji?. 3j!j<.fa <!U 

(j « ol=Jj AiJa ^u^u AiiA J& j-WJ fj Jli - ( j/^ nli ^ 

1 JcUkjjl Lujjj^ Lilajj^iA (j^a <LlJ jjj t bj*'- j5j 

- — ^ .^i jfti ^ j^u ^UzJi oijjdii j ( Ua ijijJ ^ 

* 

j^Vi^J (AjjUa^J Uidl /m^ll j^JUl jiuj 
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T-'tt (jkj ^ly iljLila ^ifiiW jjill J L5^ ~ (J*l 5 IIvm 
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J k-ealji S J JJA. £ LaLo J i.1 ^jJJ LjUJaJ j! If. jzw djLaj jj-«jj£JI 

A /nil ^ 3 Jjj_-i J >r>-kj idjVl =>JI . JjiaJ jl fjj>«Jj£Jl 

-4j>.]l t^Ajjl£Jl jj^ t^jlc j^^aII 

.(OIjaII (jiw.il fjjj-ajj^l S jU*i jbj ^Deficiency (j-oSjJI — 1 
.^a jj ^alL J ^.Ij fjjjAj^ ^ jjSj jl :^L^iII - 2 
<^_a djl — iuJl jj Jj jjj^. ^jhn L^l ;In version L_i)Uj7l - 3 

• '^JJJaM' 1 

1 J— ^ fJJjAjjfc J! t^jj^ jj^ i Translocation <_JaJdlt - 4 
l^I SSj — a. (jiiij fjjj-»jj^ u — * <*La j^Slu U Lflx. — l 

if* — ?-=JI Sjj — i^a tjjSj Ujjcj .tljUjjjAjj^JI fjA v 

JLi U 1 jjU j luLUI 3JU ^ j tfUaJI ^3 Jjili ^ J ^ly 

y a AiLa (Jli-iSj - ^ JJJ^JjSii jj ^ ^ialail j£aj UjjC tL* £jl£II 

CjI — jl jj^JI oj — & jjc. j>jJj .l$jlii> (j* (jjiaJ (jljiill ajl^ii. jA ((j-aajll 

n 4_jijjAir s jkj — ^ j^- 4jjji ajAjli 
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m t& u uaS jj <jUaaJ1 ,jl jiiil ^jlnm Vj - V <^S>\Ji\ AjAaSLj ^-oUJI 
(j^ 0^ -^J *° Jj * -'-' 3 J^J J S- 1 ' 4 ** 1 L^^J* * ' " 

V V ,A ^ ^u^j .Aj^uiII DjlaU LjUjj^fljjSS 
£lmJ ^ 9 AjJaiil V ^ jj>4 j jiH t> 



ts >J J JL -^-' Jj— ^ 



J^— ^ ^— jj - J jj— ^ 



iS 



BAR- REVERTED 



(-4*1? '."! ■ Li 



16 



I i 
4 



BAR 



BAR- DOUBLE 



NORMAL 



Bar-" "1 0^1" j* 

t^JUJt ols. ^ij — "eye 
iS—IiJa ^ — AO j J- 111 UJ^ 

— J jj - Bridges j^Jjj? 
(*J j^-^JJ^ 11 l£j^ o- 2 ^' 
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a 16A —J 4*jjxJ\ A Skull ^ njcUaUl ^aUI j - "ti^-u^! 11 

.(2 - ^ ^j) .X fjj>»jj£l! 

. (Jjij*^ ^Jj*^ S- 1 ^^ *^ C ' 3^/11 

^— a :t-iiL_ij'VI - 2 

J 3.1 Q— —A jXUiS 1 1 lUjj La >' r. j _ 

- t (B3 - <il) lWM 

^ *J j.>*J J j ^ 




^1 jjiill :3 - til f—j 
tflliWI :C cjifill :B 
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_ JHHC |i — ||r ^^'^ 



' C Croup 



"86 Ai 4i ** 15 51 J) .Autosomes asL^\ 



' t CTOU» 



0 VrOd* - r 

-i Ji **•- — — i J — t*L_ Ijj A-G CAcj^n 

J * A , JnttJ 



1 11 ii 

0 C'ouf 



<^ jS3 Jala] utjjjjjli :4 - 6 ^mj J ^ j £jj i>L_ujVl 

- Centromer j^>jjjj — «JI 

ia jUVi 2 — .USJ ^,^1 jjj 

— jr-lAJ». 46 — II tllUii-fiJI jj-oJ iAjjOaJI (JjJaJl £-« tllLa jj_>«Jj£JI 

4 Laic, ji 4 J^JaJ tllLajjjAjjSlI (j-a frl^a.! Bands iajKaJl (jj^Jj 

(j 1c Q Jaj LiJi ojjla tjjnnj (Quinacrine jJjjSUjSM Cjb£^ Ja*!^ 

iajkaJI (_UwUj Giemsa U n «i>^l (Jat^h"^ *G (_$_>ia dl — ^» jj-^jj^l Jj^ 3 

S M< t a j'i . (j <ui\ 1 * ; {jJjljl) tlibjSj tl)j_jla .13 j ^4 til .G 

10 6 —II ^ija JaaJI J G (5 - td j^-j) -iaJ^I cW^J QU.i.^H 

.lid je. ja ^ij j oa 107 Jj 
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or. j <1 . A ±al[c (JjJjI L« t>yj^ ^ ^-^cl 1 1971 

CjT— djUjj^ijVl J^c ^jlu tli^Aj Extra-chromosomes 

Jl-l—C (Jj_J 3 j CA jij.nti (-) jl (+) SjLi] £xia Jjj - ^lUa^l 

jx»S5 Lul jj LoSUa J^J 47, XX + 21 ^j.ntta .CjL*j jjjj^l 
47, yiL-^V 1 f jSill fSUJI aJli^ - 21 ^ jjjj jSfl 
£ljiM J JjjLB t 1 -^ 1 'c^ 1 c> p j q ^ - XXY 

J> !=« ^ Sjljj J^J 46, XY, Iq + 4*unIU - g-ljill ji-oS J J_jk 

«iLJ^i J Sj t ^u47,XY+I4p+AWJI J .1 fjjj-jjill Jj^l g-l jill 
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0 




(5 Saw tljl Jjlaj ^ 

ttLa jll J tiaiLall 4 . *n nil J jSa ^ 

.lie, 



J. (j^-^jl .£ < ■t Vi^ l j >L ^aij3l 
Vi jcl ajSjU-ftj Lejeune 

*lj 4 A 1 . tf j f jjj^jjSU 

t_il t>>ill J — ilaVl tCri-du-chat oj$ — II £l j — 111 ta j^l 

^ j) .46, XX, 5p" j*i i^ijaJI ^Uali 5Jlu^ j ^j^JSW Zi - 5p~ — j 

.(7-^1 j 6 - i4 

i -J ol— a '15 j^-aiit g-ljill JL JU 

.5p" Saiiuall jjjj jj 
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±±fc-a-jt 

— ^|| — *l— Jl— — II— la— #«- 

i U t » 11 1 . I !i !! 1 

■1— Tl li— i i }[— 

Uiiuu* SjVjI! du^aJ ulu jJjt£ :7 — iil ^uij 
"S^il ply —j 



j — tij a jjj^JJ^ (J^^ (j^- (Ji* tilljA j 

tj— j^lS^-^ jjj - Myelocytic leukemia t> j-JI 

cs-J] 22 .jjSJJ 5_ L^iJI ^1 jj_Ji JlUjl _ j. Rawley 
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4 aJjj tBurkitt <— i-olll 

.14 (JSj 

.(8 - til ^j) .Aix-aUJl Lj j^xll 



(_yixj Jala :8 — (ii (>-ujj 




(jjjUJl <Ulc ^ Jala :9 - 4 
3 fj J>* jjSJI 



— &I o jjjIjwj P.W. Allerdice 
V 4_jUI JJLoij (9 

j;' .'-.n-i-'^tl (jjjjfylj tSjJjll UixJI 
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> ^ jll t « V;-^. < JjSM cjlL-al J Darlington uj 1 ^ J J _>«-kl 

dLJj & j; «; t2n + 1 all ^ jjM ^-all t ~v\ uA JU. - 

^j—Sia t^tjll S-^J^ <^£*j lj) - Trisomy ^jjjJilU 

^i-jjlj 5 ciS - a «lc o - j - Polysomy c^jj^-W *1^JI 

^Jj^a j tli^Aj - CjIjtj.oM jjlc cJ jjijll (PloTdy 

*9 *8 a a JSH j&\ (Jc- yjljjll U-*aU=i uj£y LuUsJ (_i ^iUI 

t^j — jjIjjjVI aJxuUI *1a .Ujj^j,jS29j27 d9 *18 <17 * 1 1 

££11 — £ 2 — ijLiiil CjI — c-^Aa-all (j — « j^&ll ^ .i^jj ^ j - AneuploTdy 

. . . tiLjj jjill j ^jui^iallj ^jjiiiJIj (>ujjV1j 

*Non disjunction t^— tdSiSlt 

A li L_i&jj Lajjj tjjjJaSll JbJ ^jjj-ajjill ^ jjjS .lit t-li^jj i*"^ * 

* « * 

Sjl o (JU/i mb j niYn 1 o Ujj ui 4j| V] t4*_niall ^ iJLurwVI (J^ 

a — J jj ^ — a S^isw Ala. £ja (^ill j 4j^lil! <u*i Colchicine jji.iKiJ^ll 
* ^IL-SIL, ^kiVffl e L^VI J^j i^Ull <jjL> >ll J t A±&\ jlJu^, J 

(j — S-aj US - 3_=kj\j]| {jiuu tilaljlu^l jjj&l ^ till ^^.^ 
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Auto- - J — jjyjjjjj ^ajj 4.1*1 j ^jj c_k:L^ll (i^j 

I— ^ — 9j - — jl o^M^ ^H-" J tpolyploi'ds 

.*bJ -a'jaVl 

■> *;j s(2n) Diploid ajJLu^! — j aJ Jajj lilj 'AiAklaJi 

(n) * (^—cajj ^ A t fl.n'n t^LlaVl tlyjSll ^IJliVI fUaj^l 

1 jMaII tjjSj iGarden peas Ac SLjJUII J aLouII ^jla - Haploid 
J * a tll-^Aj n = 7 J j—jjL^j^lj 2n= 14 JjjJjj-JI 

^ a I tillj j^yj .(n) ^L-iVl <-iclUa« tj\ ...(4n) JujUjE 

.sjiSl t> ^1 jjl a££ t(i - J fmj} jSiiii 



0*« 



y jllall N. glutinosa £ jill tNicotiana tabacum ££11 aIuJ jji 
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j L-a^l ^tjlaJlj tA ^uljjill t>> JS\ %20 t^^jj (2n) S jill j-a ^ jal 

(3n) £ 3— ill o — <» jS\ S^Ull b^a lU^j j 1 -^ <(4n) Water melons 

OjU Jc\j-g\ :(^L- «JVI J — Ic Trisomy 21 ^jj^j^l 
tjjb . J 1^ — L^j j Jl Mongolism 4J_jij_jAlb <-j _>*j Ci3l£j :Down 
3 (j 11 ja.) j-a tjjJ jUaII . iij j - 1866 

tjjl -tulll ^L*il j c^fjjlaal (-Jul) 4-?* j]1 ^jLuiS jl ^jJjl£j ^rjU. u "ij tujl^ia^lj 
...5 uwUJI £^^1 (ji <JJJ O^J V*^) 0^ V" t>J 




4a. j ^jLJ :2 - J j»-ujj 
(jjb (jdl jC-L ulwX4 Jala 




jLdj Jala f jSj jj ;3 _ j 
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itfl ifiJs .21 — 11 f jjjSjVl J} 



Cjj — aJj - 4 — JJjJjVl tjIMJI J 1/700 UJ^ O^J^ 

- <j uj 16(2 ^J^a. J jfS * Jiw Ul . <> J jVl Aiwil J - 

^ — all til — ij I — Sii .((jjf^ O^J c ^ L-lluU La lifcj) 21 ^j«f ^11 

^-Aj - 1/20.000 lU*^ j :(47, + 13) 13 ^JjJjSfl tja\jp\ 

- o jj Li-11 t>> - t$J jSl S^j-wJUlt .He Aj jac- j iJUiaVi .lie. SjjU 

Jj SjV jM ^ JjVl ^Xl! J) SjS*JI OU j3l J <t ij,.,ia <Jj^ 

^ t_J j) jr. j ^ a><i\\ Jj ^flLiajflj S ^P*^ J 

0 * -iJ^it j UiA j JaJu :(47, + 18) IS c^jjjjSJi ^ 

^ a tjjjl ■ ^i.n II Cj - 1/8000 ^ JLoj^I j - 5aaliJI i_j 

^1 A -fr ^ JUi»^l t> 3Jaj - (%90) t> Jj&t j^iVl 
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Jila :4 - J 
18 tfijjij&j 



W-fBJpQQ 



□on 

1 IDQc 
i'QQE 

□□□a ii cnan 



E3PE7 / 
R4QI 



I 

^jLuiS :5 — J 

18 j^J JJJjUj UllucW JilaJ 



:(45, X) Turner j— oil >«ci 

* Jjy t> ^ tf* J U/2500 lU-m 
f jjj^jj^ o 3 ^ ("J^y 'Monosomy 

& & S J* JjV (j&i-oj *— iljj A-4 X 

jj-ajL^iij jjJjLajjj 1938 jjjjj 

SJ C &Vl a j — At < 1 1 vri) Vj 



.(6 ~ J Jj .j^Jftill jji-oaii 
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jl*lu jSi :7 - J 





Haplo-IV 



Tripto-IV 



47,) Klinefelter jliilj^S yii >1 
</_^J X ^jj^jjS ^ JkSj :(XXY 
^ tli j^j * jSiJl v 'j^ ^SUJt ^ 

. cL_J OJ^JJ L«Jfl jjSjSI * 1/500 

(<jj!ul ^kUaAJ Jj^ii! J I l^J3j 
j—aiS t<Jjj\jJl tljl jj^Hj (_3^»*ij Lii3 

j ^ - ^ j ' - ■ M <l3j ( jAj-tail 

•(7 - J f^j) '^jliM i>- 



^ itjyi uj^j - XXY j XXX 
5_LU jj c.j JjVl aJUJI 
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J O* ffc jiljj- (2n- 1) Monosomic "(^jcLbjJI Bai^j" t (Y J X) 

.(8 - Jjmj) -cA^j V Y jjifl 
— J*, — IV J Bridges <-jUJ Cih o5j 

{jia ^jJl (j^ - 4 -W^ UJ" 2 ^*^»J J j! (j£ai 

.III j II t> 
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^ lcj jail tlAS J^aiil ^jJc ^ m II ujjSjill Cjl jjjIj Az. j.A-7>-a 

(^J_J <_jaliil (jj j— ill J ^p—S i4 jji) (jjl jill ^131 

,4jI jjJI CjU]! AjjJill JJjxJI (Jilja ^u-ialj3l Qaj — 4_u\£LjJI j-a^aJI 

- l|T f^*j ^ jjN Apis mellifera 1 _^AL« ^1 aJC-*J 2iajJl£ <^J^I 

jj -ftj jjj—Sjj — Aj-ai]l j AjjA^aiilj AjjIiajSII tliljLiVl <laaSI oli ^Aiauia 

t H jjjiii ^TjljM -iScj .^jjuiajJI (3_>*JI ^jsi £^ AjjUa (j-taSjil ^t^fl^ 

(J c. — AjlUajJ <Lsj (j^ <x jl*-4 4.1-v'i j^itj £^^3j . \ * j h) "^&Uj c. j^u (J^^S 

^-L-j-fljV s-3jl =>j3I lP" 1 ^ J- Adler jbl .£ JjJ (J^UJi o^*-} fia £j 

^jjL-^l d— ^ J j*JM*l (J^> (jic JjSI ^-I^sj iai* W^J 

.j^Uj]i dij Jiij* t> 
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Low High 
(0 






\ 




\ 




N .... 









til j *j j J4— k 'M j — wiLaJI 

(JLjjI — ^jlia. SjLi lj**J (JL*. ^ tUal 
4 (jla ^JJ bjffi Jl — U , 

4 . ^^>? f*J^Jj (iH^l Jjij tri . '-^^jlt 
[J ■ ^; jjl (jJj -laL uu ll JjIaJj S^Jj-iaa 

9 

& tluuJaj ^ij — ajLall ^jUaA. u| 

(Diffusion J — ^Vl 1$ — i* 

.(1 - f ^ j) ...iJCAill 

t|^_j^cj UUa. ljKII ^jSj iaa - jaJj t ai>n ox ^pa. - u!^il 

Jj^al — soil j — 1c Scott & Fuller jlj^j Ojlw ujUJj <lAa jSj 



Low 



High 



Jj1— Ja-J ^JjS .^l :1- j» j^-J 

• 
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.1868 £\ jkil i> ^jajH JjJ 

j^JJ 2 ^1 Cji/bJI (jiaV .Si jlU JJC- <J jii Ajjkill 

oj A ^^ic jjjIjI! ^ JaaJl (3^-^- (j^J .Aji-iljli jl jjiai 

.ojjjS Ajiii. ujliwa Jj 4 hn'ilb ^ US s3i^ 

4 ^jJaillj ^Jjli ^tj^Jill t*l_jLJI {jt tJ-o jll ^jic-j 

j ^^J 4 — t_L^£ll (jit — UJjUo j^f* '1 J^-' J 
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i L'tniyim- — : 

i f^l ... Q 

jess mws 



tppornnwii' 



4aH£I) CilujfiM :l - 0 





li j*vtwi axJtm Tkwiit pit 31 




ftrnrMtd* ^ ^ Dntrturi4« 




ip iih rtsjstom« i (« 



UphsmidtHCMferi 
H'otw rt&onct 4 imp 



j-u 111 ^LuuiU :2 — 0 f^J 



till ^jj Lj^JI 

<-0-*ij Eco Rl ^jiVLj 

GAATTC ^1 Ull 

r» — j) -A jG jjj 

(j^i — iJLj _ Qonage 

U Vecteur cjic 

Plasmid Jj-o u£b Sj 

(2-0 ^j) .</ji&j 
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t_jj xj\\ ^jjj .Alal^ ci^J ^^iloft J^a-vj 6 ^*-fJ 

^1 - "a — iSJT &\ jiM E J JS ^1 Southern uJ 1 J 1 *- 

* T C-? 1 -^ A 

(J \c 4__iLaxSI oA ft j-b-ojSj Oil£j jjU-^M fjjA\ C^nxit, iic tU^ll 

f jM t-jjl^Jill *1j?-j . jjLoJI£ ojjju-ail j^jjM CLiLjiji^. 

S JJ— ^1 * & J V] -1 UjuSjlS ^LuulU JUJI IS 

£a j .UuJI <-_£UJI Cib^* <itjy ^Lul! CjUjjjVl a**j 111 

U^ll CjUj ja. Uijjij ^1 Spheroplasts objSJIj c A ojm->M J. ^Vi 



J jj a 



L4J 



Amp 



Polycloning site 



L£t/2* 

Yeast selectable 
marker 



£. cofr origin * ■• ' , Yeast origin 
of replication " ^ *~ of replication 



Transform Amp* E. coli 



Plate on medium 
containing am pic Win 



Transform LEV yeast 




E. coli colontes produced 
Dy Amp' transformants 



Yeast colonies produced 
by L£(/*transtormants 



Glycol polyethylene ^ — jAut 

J J^oJ Cj^UI aJI a 

l* Jjlj_jll 2 ij^h O^LaJl 

^ j ill CjL—jjLiia. 1 j^La. 



^ \c (4 jjIIiaII 
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.(3 - 0 f^j) .^iiaJI 

Saccharomyces cerevisiae b — uyiujui 0* — s jj — *^ £j 

.lAjbjfLd j dilUiJI JIJaLujI j t t ^.*n>Jl £-iLjjJI ^Jj^iil 

l$_jU$j i v. t^jill t> Ujj 31 t^j^j :<U£II P _><=>U*]I - i 

ORFs 4_il£.b 3^aai« ^cl _>3 £J J j <ut$i ilAjutu l^lj L_il_ubj 

.(Open reading frames) 
^— a j ORFs t> ji&l J S^=Jj Ig^Vnj :4l»l£ll jjc. p j^bJl - 2 

yiJI ^ tORFs 

Ol — jjjIiaSIj juul jajl :Microorganismes Aj^jj jaJi ftuo&l 

I .4 — j^aII {jial j aVl (j-a JJJ^ll (jnKMI \ flii * oj 

Interferon Qjjl * jjftl j j-ull u^j* j tl)^ y-^^ ljUjj j^l j 

(j — 1] — ...SjjJI j jujJl£ CjLjjjiioll j tjU^Vlj j^JK <jic.^l 
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CjI — < yj± 0—4 Cii — ii L£U j :SCP ajUJJ S j ttUpjjjli 

5 Jjl-ic. jj uoa^ (."u^VuJj disk i^fujli* iaUjji ^ die j jj 

j"' ; * J -IjS-a t^ij^ £^JJ t5*-«M tl-ipajj — Ai'ii^il \ g\uj ( kJx4Jj ^jjl 

c^—jI RNA polymerase lJj — j j\ jo*j1 jjIU aL-oj o^-s Promiter 

+■ *j ^} "vj Jii^Jl ^IrkJI L>*J ^LuuituVI AjLic 

t--"' tliliiaJi CjllujjJt (j- 1 *J#^ ("ru'il (I^SAj — ^WaLk. 

jj "ji ^ j * j — '"fy : cjllij j jaII AjjIaJt till "5 m hit! 

iil j jjjliiJl j jSuil (J^U^ tlH ~ t,^ jj^J^ igjiu-al (jiaii^Ji 

' u:l j 4 1982 ^ij - j^li tj-^>° A^JU-al 

1c tRecombinant £d — m tUj]i cJi Lji&jll ^ tSj^ JjV 

VII JJ— JiaS) lW c L_jjjjSJI (j_ Jjia 0=- 0*^' J^^JJ " <j 

"5 a-jSiV CjVL^. i) (^j iiil jajII >j Cp+» j^) 

.(Dwarfism 

^j— uoll - jl jla— iVl ojJ—S) IjJJ^ Ti Joau^UI 
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fljjBU Sj^-a :4 - a 
Kalanchoc jStflSlt ^ jj 



LjijSj j Agrobacterium tumefaciens 

ij — « Opine ojjjVI SjU ^IjjUj ^1 jJ 
<J=^jjj .Arginine J^' *-lsl&*l« 

.(4 - o 



£ j j 200,000 u — I! j*) S Sj^Xj 
- (Tumor inducing (jj- 5 —^ jal — ^) Ti Sii*jj!lill ^Jjj (ildjjjill ^ 

• £ __>Iaj-cJ) t _ iud"i! -uliJl bj 1 j'^J^ A^JjJj (JikJua 

Transferred) T-DNA j Jj ViJ litfl ^Ly (Jjjaa!) cDUj 

£_a.lll ^JJj - I f mK J £-o-liJ 4luli jAjjj Ti eA^i^UI ^ (DNA 

^rL Tib Aj-aLi. dlLaJ^jl iT b^ll tCllliraJI ^J&J — (5 — (j f-^j) 

SJj—a-a tliLiliijlj tlibjJ (jS^i ^ylc AouJl LpLi. (J*_=kj t4_pbj tl)b_^a_yfc 
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Restriction ^— Jaiiil iljUjjjl lJUuSV 0^ J^iali - I 

jV? 1 jjiaj (j-u oA^^ j eL^l JjVi lI-^I tenzymes 

^ Cloning (>j££j J aIluuj jU-oj ti—jjlla-Ji jj. 
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^jc (£*L^y! jl^x (J*Af L?-^ Luciferase jlj;i%u-ujBI ^jJjS/ (j^l 
,ij aj^LH JUJ tljj^i j t^jjuSj aiau^Ij ^ 4JU.jIj tclAjljjaJl q^iu 
. r ^Jl ^jj <lu Jj^Jl Nicotiana Aak 



Ijill sift ^^JJJ Ji"1""i ^ V) it'i-^j Vj «tLiLiillj CjliljjaJI o^lj 

^ — (Pronucleus) U jl^ajl JjjS CiUi^all ^jj ja Si ^ (jjLijj 



Firing pin 



DNA-coated tungsten particles 
(microprojeciiles) 



Blank charge Nylon macroprojectile 



- '". 1 f 














" . i. * - 




/ 






Target cells 
or tissue 



Air I 
vents Plate to stop nylon 
macroprojecWe 



tli — £aj J£ jjjp ^ ^ill CjII. 
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(jj-SZ *(3jjia^ttll) tliLiajjJI lilt (jc SjajliJI (jljlall jjli i jk Vn LaSj 
j — a-Vlj t(j^-all o&ty Transgene u^*-^ JjM 3 unnJ Ub!li. 

Transgenic 1 — » jj — =^ J 1 — — ^ <-q\m^\ ^ic-j dljlj^l 

Retroviral :4— icUa Ji\ cLmjjj® <> c££UIb 4&i\ j^j - III 

f 3 iU-^ti "ajj^aU' ^^jj j-aj qa Ai^ij JIIjIj AjjSjil oIa ^jjj :vectors 



— (-J 



N Ijj c. fie- f& t> f& jB J Aj^IM! Uax. 

tS-jjk tj c tAa^b. (jSJ Phenylketonurea PKV LjjjJuSlulillS 

JUa. y-J « Jl—ikVl ^1 jj uij* P.K.V. J j ^ jjM 

jl\i >^jjJjA U-^iVi (J— JJJ9 j»— JjiU j^JI ojila « *i1ni% 

'a?Jjj£ <J! (tltf^ <-fe*) (jia-LaJI Jj^jj SPhenylalanine h. 

^ a Lcjlj M kr- . Uo-a ^ jS^^l ^jfusaxll jl^Jkll SoajJI o^j^ji Cll fl"utua 

:l)*.\ja ilSXi Jc. g^*!) ASlcjj ^UoJI 
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LpU id (1) 

.<LUI 4j*«aJ L^UJI 
t _jl . p.,,-. J S^.v,.„Jl sjjiaJl UiUJI (JU.JJ ^) 

UJ JjII J *LjUI aiA ^ tPKV —II JJ AiL^jLj 

Sickle-cell ^ UiJ fJ_ II j-iaj (aWj^J*^' J S-y^) Thalassemia 
el j — «JI |»^ll U^lA. Jj3 Jl (Sh'jj ^j^ 3 ^A^) anemia 

I jjVl S jj^ iljU_jJiI .aaJ J oaij) Citrullinemia 1 unll jjp^JIj tSlijJIj 

•^>J^j (Urea 

J — aj" 3_ii&l| ^^13 <^_^-j (-jL-xill QiaJI <jc ^jVi.J li] _ 4JI 

3JLii ^ ^ jll Jcj - "Targeted gene transfers" "t-i^-imall 

! JU-o]| lii J s JlLA\ (J^jkil 
~ J-VJ L» (jlc - JJ 11 SjSa :AjjU131 jjjki 

* W ■ ^ ■ ^ J-^l Jaj ij^ll AjjjII t> ^ ^ £jj _ Grafting -j.Wfl 
Olj 0--) Sj*ii c^j . JS^I Jc l^lj Lc 
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. J^-^il ^uiiil jUjj jUjl (Cukia (jjll j Jaaj lllftj 

- 1 -L^iJl o — 6 JJ ^ J-lC ^ UJ^JJ (•••(i^JJ^' J £^ j J^^) 

jj'nj »'i — (<LijtnJI CjUj^^JI ^ j»j^L<i ^ix-a Jaujj J jjjj 

^ ill Pectinase jl^ 1 J Celiulase ^lUt£ <^L^I 

Protoplast — JXiJijji LS — Ij SjjiVl J j^klia - UXlII 4_lJic! t-yjj 

— j ill Aj__jiiC-V ^iwiiiU Ajli Pjjjiil J'^^JJ — (i^_£UJl Ac jjla 

(jia^) « * 1] i^jliJI (_yDjjU (j-»J . (j^->-iuij31 ^llSXljijJl 

1 ■ AcLloli j^aJI (jdaJi i£ ^jjJl tlilj 1.1c. lU^lkl! -(j^ui 

CjI aJ^jVl {j*<->- 1 tyjl^xll ia-Lii jil Jl l.cL^ij iIa^jc, .jjIsjaJI jl ^xuill liA 



CjI « jftl J^u..'i i jjsJ j - Callus {_y> jllSH ^Jfi L£UJI 6* Jii 

j , ^1 Aijj fjja It^J ^J*jall jj AdLaC J] tLalxll Aaxj tS jUaa (JjiJ J^-i^ 

1lu.j J U^Ui tj? (J_?^ lft £ 
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^ \ -r. j * * lILuJI Ija (jjj djLuijjdi]) mj > : JjxJ) <cl jj 
dil lu 2_kJ jjlSSil ^jj ftjl&j - ft jj^- t> Nematodes .jjjLuII J^jj 

L_£Li. ^__a tAj J lull JUd 2JUi^V I jki SAp.j jj 

l^L^pjj l^uV.] AjIjLi 4 > 11 tljUjjjVl (jjjila tjc tMonocot SAi^j 

(j—iLjl y — Ijj Jj—SjUI SjI — « J o ill Ifloj - c/jiJ i3j^ ^->U_^ 
4 — jj£j — j iia (joiaJI AaJU-a J ttljliiaJl jjia. J (Polyethylene glycol 
tf — a t^L-w J t (3jujkJI J Blastula V a!^jA\ ^ 
ljI jj Jl — ii j tEletcroporation ^Ljj^I jUJI 2_kJ jj ^ jUJI 

(j 1) Llll JJA Jj (JjUl 

...tjUjjillj JjVlj J;iX*illj ft jillj ^-aallS Ailill eJj^-j £l jj ^ ^JiJI 

i/ioo ^ u>^i ^ jjjj v a s^jj^iyi vj t/js v ^ 

.^u 200 -J Jlj^j (^11 t> 1/1000000 = Nanometre >»>b J ^ 
J bj Li Ikj^i ^jaj t (Capsid ^IS) ^ jjj u£lc ^> i^iltjj 
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•Virions 0_ftUJ^ J (> -U j^-v* V aic ^lity <au' a J 

L^J^ — il jjjlijS/l £ Aj^la!! ^I^fyl t.M.iij U CjLMijjdii) ^aj 

3 AuaJI ^ U^il Jja>_jj j^jjj :Adenovirus ^jjjajipSn (I) 

Jlaj^ LJfuJ ^ j 5aJiUi! J^lfcSl t»^vi ^11 BPV —II l^Laj 

l^j — j j&Uj jVI CjI — uijj^I j Retrovirus u^jj^jjj jtt (m) 

f l - ^u1£ll - t _tU oil bjll j ^ jjJI (jiiAaJI 

djl — LjjjAill t (Human immunity virus) HIV RS 

I — jjj^JI '4 J Bacteriophage ^lijjJ&J) (^) 

.Vi « . n i J Herpes jjjjJ^ 

. jLji^il l> £jj 20" 2 <jI J 
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•t"^ \^ *\ \ j^i ^ikluj tliliia. j iail^ jrljjj 

(Tabaco mosaic virus ££31 *£y jj* lvjj^) TMV o*jj^ ^ fl-ixU 



j£i2 .tliljloiJI jj^a JJjiil — ^Jiz, — i jLuJa^ll lift ^ 

l*Ljj1 j_j-o ljUj jjj3 j ^-i_jiaJl *An\jjA jjjjiS - TMV II J) AiL^/L _ 

.(7 ~ u j) •Geminivirus fjljoll tljU-jjjiilj ti^ujail 




Jauftl dfel J>* L>"JJ^ :7 - 0 
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■Leaf hopper <Jjj11 

^j— J?. *.! a1*JI J j — & J i3 — (>aj-« £^ t^^uuVl O^J* — 

— S jj — & CjLlc£j tj^j^Jl ^jjj ( "i-k i . <nli — Saccharomyces (j nmu jjl^ 

o^JJC LJ_}Lau (^jaj 'tjVlj 

^ a t ji (jo^. JLa.^] jl tlilliaJ! CiI^jjj (JjjAwu u-n^. qa llil! (Jja*j 

^jj-lll Jb^j^ll ^LSj Jjiul! AjLoC o^cjj 

ur Jc J j.^H IKaj .UUi jIjJ LpUJI ^ <U^i*ll cAisJ 
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,5 ji<ujl cAj!ijjA\ (j^y -ijl* £^ 'Recombinant i^j^. Uj 
CjLnaJl Ji^jjj £ j j i> J] ^ jjN e -^° -^j 



ijjjt ^tuy tUjj^j tjj£j oAj^k tijLb^ <c.u*^a ^ tjj^Aj ji - u^uji 

0— ^ 6'— O— 4 tl£j (-S a' ~ ^ J ~ Jj 'j3*J*J J 'Auiul 

^ ur. ji iiUj ^u^iu ^uui cbj o^-VW < a^^Vi 

.di jjjllj ^ _puill «Ji] J& AiSla Sj^a li Ujjjl ^ _jaj U jjU-a 
bjSi US - aijjll fr Uk W*^ ^ UjJI Jd^ - II 

1 J^Uii J^ fSUall J Jbu ji jljJa. (j^ JU.J] tj-a - UjL* 

(Jill JJ 4 tljli toJ J^i. ill Jy^aC — qImJ J — 3_aJLllll dijl^J — 

1 aj {J^aj — ujaII 4 ixLj La — «LjLa-iwi — jill V] IzS t-jj*J V J • • « (jJjj-u^l 

1 — CjI — jjUi]i j =>i i^Vi Ji* t^^la £j ^nJli. Cul£ 



- I flljuin o*j ^jLn^t (JiH Baculovirus o-jj^jijSUl£ ^LaU. CjL-jjjil 
•Transgeniques ^nj^..nljjfl Uali^Vl jl - <jj!jj_JI 

Simian virus ^^-^1 o-JJ^ 11 J SV 40 ^Ujj^I ^jj^ll^- 
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AjljJjj J>ili* n c-Ulxll Lj jC (jj — JJ» * ^ t^A??^ fSUsJI 

Histones CjIjjj — ^ £jj JaAij (e-itli J jSj uiti jUjljS l) .i—j.tii 
Enhancer ^ £j£j£ y> SV 40 II iljVUat-u.il ^a! - CiIjjIu-J jJI 

jj — ^ j''.jt> ijuI^ 



r ^ • '"■ . J — 5 ">lj.ll (JjUuj SjiiSM 

j * A ^ 1 ^ ti— *C 2jjjlaj ^tllallj (^jljjiaJI 




4— J-la-aJ! ^pal^Sflj tlalilajxa-all 



/■tj^S. v , .. ] oU7ij jii/srij 

■ I ^ J*'J"> 1 "'I j"'^ ail f ^Ijj 

| Q JU.JJ) Ajj->"-11 ^.InVi ^1 

ufy >*a SjLjJ jfiij Sj>a :8 - 6 r^J 
Baculovirus o- jjjs jl jSUI ja CjUjj^I ^ic ^lill JUJI j 

11 j a jl&jiAj JJjS £ jlj* iaJJ-ii (j-a t-fifcjj till _>*SbJ l .n . ^J j 

J ai] J^^jj t jJjaJ a^jJ lVJJ^ 1^1* j - JSuiW if t-j^x. Jib 

*_a b — & j ^Interferon a gene l»>^ UJJ^J^ ^J^ 11 a t>J> 
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t> 1/1000.000 - <J >jjSxa 1) 50 i> Jj^\ 

Bovine papil = BPV </j — i^JI o- ^ - IjiJ V - i jjJj 
j SJI jQc 3jU^-U 4(JjSj11j ^IjjVl t .ij i' ij t^ill iloma virus 

L£>UJ ^ j :4JjVl L£UIf 

lc (Jj — uiiail Iajj 



CDNA 



mHNA 




Cyloplasric 



nncroHi|et»on 



T 

(I/I'snsldron 

13) Sorting 
{41 M«mbtar» 



Tisiua 



Funriionfll proton 



SI jj ^ UiU j$3*B :9 - 0 ("-'J 
Ujfl tejjrfi jlSVlj Xenopus £ia*<al! 



- S_iJUI Xenopus £.iaUall 

ly^i 4 t u tJ n 

- 0,8) f — =oJ SjaiS 
y_5 J-aajj S(l jl>5 ^ 1,2 

Uu3j - ^IJoiVI ^jSaJI ^V! t> (Prophase jtijjJI) JjVl ^ j*B 

•(9 - o r'j) &® ^ jAj ^ - is 

y-i mRNA r l.o- j J J— SJ j_S^u t fcljV) ^) ^ jkiJUj 
Mj— jjI ^jUII ai$J lU^Imuj ^Microinjection t/j*^ oiaJU fJXijuJb 
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RNA jXM 2— j^j jil Cjl — <yj&l t> b jji^ 4 . njjll El _p ^j^j 

- ^ — ^ 60,000 SI ^ ^u^ul ^ijil^Jl j^jl t Polymerases 

j '.acetylcholine ^jSIjjLuiVI <j£jjj - Sj^ JjV - Ij£a j 
.Torpedo marmorata bl jj-«j-* j&ijy t>Ut J i^l jll 

J aa> to-lcl jil MjW^ 1 i> j£^ Jjj V j - >»ill ^UiaJ 

.S_h^t J U^UJI jl ^.'.iifnti loA (>a jjj (jSa 

2 flUD (Jjl_xiaJji!l ^IjijV Ajj^J OUiiUI 4jJ-^Vl LliUjfu.iJ 

.-^-J ^Uj J) V^UJ Ju t>j SljjA* Ij^l JJJ (jJjSUI fcpaJ! Aix^l j 

, ^VV^ J\ ^j^jj ^*,Jji»j (J*Slil CjIjUuuaa 

j Jajj jij j-*^ J^- ^ tOL^aJjiSl ^Sijj o-="^ 

^ 4uLk 4-30 ijJa. ^ if\ SA*^y J ^ji-^Ji <Kj* - ^ 

- i - ^_mTi L_j>L V jU-i >^ cXS {Uj ^ UiUi 
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.^Wl ^ VI *%100 "SjW U*i> 

: A iU^Sii J • jjj <in=J u J vi 
;H;£J ij^ji ^jjj ^ ^ ^ 

-W—^ JjVl ofl^j J <jk 'Pronucleus 
0 j) : J£-2Jt ^ j^k, US 

.(10- 

£ jj-^> *4— aiUI 3 >>n : ll (2 n ) 

J (morula V jjj JI) JjVl 

1981 JijjO>>Jj >) ^1 

.(gordon& Ruddle 

(j— * %30~40 AjjjSjJ! diA jjc. ^jujj 
^-^ 'V) d-jiJI bill ^11 
* — ^A*J1 ^ «ball JUiSl ^ .(Lacy& Al. .jijU-j 





SljUI ^ Uifl :10 - £ 
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— a njj\j-l* i ft tnj J^-iil I'U*- 5 — M «^ *Germ-line 

1 jjll (j « jt ^1) t^j-ijJJ SjjJi U.lJI ^U^jV A % . nl j Ajfl tilllA j - 

^jiiJI jaSUail £»a (Ajjj^xiall CjLojjjS/Ij bjj* 4jlaJi ^xj yWjJJill 

£ a ^1 t^JinViti J bjj^A CjLajjjilb Sj^Vl AjU-aj (£JjHJ 

3 i'iK^J t <jjjiail o3a jLj-va — (Jill jUlLjLij CjLJ ^l^jl (Ja^j 

. tj-c IAjJC-j c2jy_>i]l tlilkaJI £a tlA*j\ju3l (J^wJ J&Ujj 

ES 4 t£U. t4jn->,J Jjiill ^lity tfjiVl lLA^' 1>J 

JUJ J Transfection aSj^UI j^-^j Embryo-derived stem) 
v a (^*u>11 l$-"SUa Marquers AjU^I j ^U-iilj cAA^ \ps» 

' * - 

(Transduction ^jj-^J! ^j^^ ^ - V - ij^ij 
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Cell, Cellule :oJbJI - | 

Ci=»j 1 1635 <iui Robert Hooke tiljA Cj jjjj c^J^yi flUJl Jaa.V Utic 

KS^i ^ jl ^ ^ ^ uu " Sj * i ~ 

'k^fUll MaIpighi yr*^— ^ WV* t^J - 

eLjacJ U-fllif^a — Cjljlui Sic 2xj — (JauuI cUliJI ^ j j ° i 

jk8i%$£Bt$ I 5 jj t i nil ^L-jSVl J jl=kjl nj <*i - dull 

:1 — f—j < — oJt — jj 4jjLuJI frltJ-i&Vl (j^ LowiS (JUuj ^jJI Vesicules 



Dutrochet 4j ■■'j^J J y ^ tl824 fUil 

J_j>aJI jiicl Laic tiiljj - U^jljjjJI J duiaJl SlpJl JjVl ^jUaII 
tf — * AjLU( J" :5^j15 JUiVl 4kW\ A SjjUlft J Alalia 3JiL^ j^\±c 

.(jjjjLuJI *LiUJ) Jj j^Jc AjJaJI 




fj — c ^1 t(2 - f-^j) M^Vl *P 
-uAl :2 - o- r-j Lj—^, j u — Sc. Dujardin O^J^J* ^ j& 
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f _M — ^ 'u^j^-j-* - * j^lj - Pseudopodes J^J ^ 

<Jd£ tjjS^j ^1 AasJI SjUil SAzwj /tNj.J Su^, tSaliJI 

— ui < tf — Jill iJ£Utt JiAj Vj - <LaJI j Protoplasme U^Ujj j^Jl 

^ --^ft ill jj — k^L^jjjjjil! j^jLlajSI! L-uSjlJI :4oliJl ^aUc. 

lA?*J ^j^a) Myxomycetes iIjU^j^SxJI ^ jkJi 
3 — jjli ^j-ftj c-LJI ^jlc Plasmode Jjau^U jl t^jl*. f*-*>.' 
4PjJf>^> 1 * J^'j) ^ ^JJJ - U y — s - * 



iAjjJ' cP 3 — *j* iAjjIMI j| 111 - djUiAjil j ((Nucleoproteines 

:<UJI$jC*JI cuJbUI (I 

:(3 - ^ — ui j) rCytoplasme j&J - 1 
j ijj^L^la Colloidal t^jjc- ^-f^ (j* LJJ^JJJ .AjliJI ^ ^LuiS/l 

^ * 5 jliil ^ aj 6^1 ail qA . ■-i'iaV 4JjU Aa-J! 5iLLi Sj£i 

2__p.U]l — _j±vuj — 2al=J all <"il ;j;--ft jj^j <i-oliw iIjIS jaj ^j^b jluJl 

^jjj—jj-ijjS) ilJ *j '> A At :Chondriome ^jjj^jjSil (1 

j£ _pxa) CjI J^— — j (Chondriosomes 

o i j^jdj^j j^) j ^ — J-^c. J ((Mitochondries 

- ^ jUft j axl JS-ill jjiljj - (Chondriocontes 
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(290,O00X) ^ jJi-Sjyi j^l ^ * jt&j (l0-6 m ) >>jj%^l 
y — a (j J=^j ((10 -9 m = nanometre J^jfc l) .^0 50 — It 

y — J jjll ia — J^-aJI Ja IxIaJ <B^lc ^^ic. Igjl Jaluj — , ^. 12 -1j W 



mbrane cytoplasmique 



Lysosome 



Corps da Golgi 
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S jj i *^ (JU-ojI Jalij (J^mhI j.Vi'nj tlj^liJl t fl'M 'A.l * t"i l^t.,i^\ l .uc- tjij^jj 

Cj^liU! ^ Catalyseur JaUJ) jjJ - ^Jljlb - s-^j ^ 
j] .4 jUH j\j — a^lj (j^iiillj ^j^LUI ^jjUuiil 

.Cj^l — Sill 5^UJI CjUjjSfl t> jx&il (t-il jcSfl) <ljbi£ll 

jajl 3 ...(— i til Ajuj^t UgjS? diLuj-oJl ',_'a^ vi'^l jib 

^ '^1 U t , nil ^__a jjo-JJI ^ auilj t 5ajK\l iljUii-Jlj iJj^L 

(Jl i^j — iIj V — (j^J Jja^jl i^ijju lg\».7>j ...Hypotonic 

-(4 _ l>j f^j) t^^iiijj 




tel j lil t> SJjiib tl^UJI o^-i -^jjj :Golgi y^J^ (2 

jjjtij ' £UJI — ^jj&iyi j*9-^l - 

tAjjg>^ (jjbSI iDictyosomes f j j jjfy ^ cJ^j (>a jl^-JI 
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o 



vesicules servant 
au transport des 
substances_syntrietrsees 

O 




empilement 
de sacs aplatis 
(saccules) 



A j A Ljj— £j J — 3 J .p, 

300-500 A 0 JjJ * 

A°( fJ ji 

« ^10~10 = Angstrom 
(nio -4 - .f.u 1/10 



Oolai 



.(5 " ^j) 

Ccnlrysomp. t ^_J Su^alij jljSyi ^ jjJ jl^aJI !i$Jj 

l{ ^1 j| JSjj tlyjij ^fl ^aIuij j$i 

• (6 — ^ j) .(^jlaJI 

%60 CjUujjjB L_fil^ iAjjUu&H 4ja.hH j 

. jl^aJ %40 CiLiiAJ j 

^ :Ccntrosome 4jjS >aJ1 (3 

JlS — £\ CjV jjjpj — uJl iitj — Centriole JjjJii-JI t^il^ 
L* 150 j (VjL jt p, ^IL 400-300 Jj^ ^ (CjUI 




MitcchAinilTtex 
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.J^jJIli* Jja^ tAjJjia jjIjj Dictyosomes 
(AiLw t<jjg.-><i c^L-aj_p. :VacuoIcs tlii^iJij l-LjI^IH (4 




: Reticulum cndoplasmiquc 



146 



l 3 ; U ^.jj ..^H j JjUMI sy^M dlujL ^ jUJI CjLSUJI 
I jjj t_j *Jj ^1 Ribosomes CjUj jjjjjII ^ Sjji^-a ia. CjLjS 

i_jjL_L (jjj^-j W 1 * ...200A° gJI U _>la3 ^Luj 

(Polysomes tliLaj jJjJI (J£*t5] <a.jjtLi j! ajJj] 



I £ 



(J — c J — uoaS t4 — iiaj c£l — i-ajja. :Lysosomes CiL-ajjjJjUl (7 
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LL 



Jj :Membrane cellulaire (Cytoplasmique) tS^M i_fcU2l - 2 



jIaII jl -i^ljil jJxftjjfl-LaJI V^jSLaiJ (_$.1*j£j V 1<J_>* Aili-i SoiU 

— A la *— a-J ji — SI tjjSjJ (_£jliAI ^jjtsil ^=kjViJl ^joiaii ^ <_ilfcuj — 

Q a jliJI OJ^JJ »^ gK^ * J ^jlaJi (jJJ (J*-aliii (^y^Ji iaJI cJlcjj 

(3 /ifljVi tlyj J j' ^ * tPhospholipides ^jji^jill tljUiA^ll ^ Pi^k 

.(^131 jjtaj ijj-uib Davson & Danielli 1937) CjlipjjJl ^ ^j/ii V>B"m 

y bjj^jJI t-J^liil ^Sjj (J^j c/^J — t^* 4jJ »-Ml i— £1*11 jjS^ij 

— uu jjj-^ll t^-la _>m jj^ Jwj - fii. vacuolaire 

1 «j I-LiLaJI CjL^laJ Ixjj t^iVI (j^r.^l (^*JJ ' CjLj jLij^il (J-axJ jjjaj 

- ^ flaj .j) 2 ^/^ji 1000-10000 Aajj^li ^»jlL*H i^iL 

- sjl c. - q^Sj iL_JUJI ^ tJliM t^jjS :Noyau 31^11) - 3 

^IjImi ^jajj .(^jjill (-JLiLiJI _>A t(j-=>Ui <— 'OJu Ual^o t-UliJI Ixwij 

4 jj^iil CjI Hj jjjII (j* t/j^l JjLJI uj^j ~ Nucleole Aii^ll sl^ill 

j * (1 n-ifci ^ (Chromatine £jjUjj£11£) Nucleoproteines 

II j Vert-de-methyle ll£ 5 — jjliM cAj^LX Nucleohistones 

. (1 j'n n . in tlailS La <j*j Hematoxyline 

1 ^ - ft ! ^\ CjUjS jt <^Uj£ilS ^ jjSI Sucj^t LtiUJt 

a V4 », t j a toP^ 3 1> "-^^j •V-?^ t -^ 1 ^l (I) 

Ilk t*Uljj (IfS^jiij j (IjljjLajiB **J^ 4 llVn j (-Uiiil 
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.^jj—ill JjLJ Jib ^-aii J S^aJj t^juajll Si ^ill (<_j) 

tt_jjjiill j^ylc t-iiUJl SjUJI jLlci <su^ djliuj^jJI 

£-uuHj J_pi J jS^j ^ill DNA l.t> J — M J 

CK"L_aJI IlIjI — jjja. (^L^j ^ i/JJ^' jjSlij .RNA !.(> j J| 

0 ^aj j -<j_jliJI S^cUJlj Ribose J ^UiJI j^uJ) j (^jjiwjill 

a." "'J' 1 '^ J 'Adenine j— jjLVl :CjL_jj13 £ — jj ^isJ S j^Vl JjSj J 
- Uracile Jj — ^ jj^I J Thymine c>«jjJ1j ^Guanine (jjjl ^illj Cystine 

J J> (Ja AjjI jjll Cj! JJaJIj (j-ajU-aiJI <1SIj tdin-yll Jasj (£jUj jj^jjS 

(8 - .puuij) : SLiLuJI cuJbJI - || 

(j—il :PIastes Cu^Ul (l :^,>LaJl ^u-iaJI - l 

CjL_JjLu£ jSji_J J j^jjS jJJ-aJI 

l^J Jjj US - Caul^UII Jajuj — ^U-fll J 

J-»l — x-aj Aj — il (^jj a - 2\ja (_y* -Ulj ^tiau 
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t^j-J! cl — iiJI ^ — ijjj- V ^ :Leucoplastes ilLufiLjijlll (I) 

1 LlkJl oUi. ^ dlli ^aL5j US (9 - ^j) .l$laJj AjUjJ^ ^jSS 

jj-al it y — *j — Amyloplastes C^i!ibjL-«Vlj I'li^m lilj .^wall tAJ^j 

j^__=J! <jJj 1 AjajuIIj £3j-a ^'s-i-- jaUtla!! <ijj2kji AjjILj 4 l-n^a 

j * ij^-iu ilAjjja* Cj^U^JI (_p»J (Ja^j fUaiill o^A ,Vi« J j jjiiJl^ 





°5 




(j-i ^ uij) .'Chloroplastes 

5 al£ ^ — a j - d 

t£te L-S OUL j — Jl ^ 
ijj ...Euglene 



ch £*«£Ij>«jj£JIj *i**£Ljjjl£H :10 — o - 'J (J- 
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a j-afLi ja^S txanthophylle J J^j^ jM ja*-a! -i^ljj 

j 4__j^L« jj & S jjSj j^Ic cUUj US .Carotene qujjIUI V 

.^jAj jSJjjaII ^Uj-Jj Substrat I jI^jj^ 




Chromoplastes & udb>ajj£M (^) 

tj^-"J "»^jJ) t ^ l J. 1 iffy S-^J?^ 

Qj-Zj ^ ji^Vl Jjs jail jll :2oJUll £U^b 

(JS — i (j — !fi ijJJJ — =>-Vl (j ji ,1 1 ni l oil lIjK.uja]! sift ^i-fljj .^>Aa.Vl 

.ULJI (ilSLill JaJ^u V :^ jjjjSIoJI (2 



4 ia 
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Pecto- Jjljti »n" - jftjll t> t^^* L-iSUu 

.2 jjUiil iJaJ) Jib ^'i.nnll cellulose 

tti? Kj4-J cJM ^jSuj (12 - o-r- j) 

— ujjiJl ^ — a 1 — & ilil jjLlLJI 

CjI Jjl^JI ^ — Ifj-aa j — 4 tGossypium 

•Malvacees 




4 .*< . 



:I2 — o» f*Mj 



& 



l^U. Cjij tMyxomycetes CiUa!^Jl£ Ja^l CtaLiil 

Spores u q\ Vj i^jjljil^ l-&Uu S-ijJ* 



0 



uS^l^liJI-ll 

i jL^&l ^j^l jAj :scissiparite jlixiWI (l i^uJaSui jafill - I 

\ ./nil pL-^^Ij LjjjSSjB o« 

dj^u^jUJI jIL^VI (13 - 



0 



0 



4jli jUxuu] :13 — (j* j 
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f.\ lie) Ja ujjII j>U- uj^J WA* *B ^ j^JI sI^jIjj AjUJI l^jj 

4-_jjU1 JLSu 4 — jj rBourgeonnement, gemmiparite jill (2 

(Protozoaires 1 j^UJ 

® ) (V) CjI ^ ^ 

(jiiAi. (JaA) j — juLaiJK 
(14 - (JJ f^j) ijaj^ 

ABC ' '0 E 

AjlaJ f^jitfb :14 - o" f^-J A f uijll J_1gjj 

c> J&^j (C) J (iuL V *(B) ^1 AjLUI (Jc. jj jUjlj jLiij 
- jj£j jl jajj - j-ftj ((D) Uj'ljJ pLic- jjSlj jj ilj±±}$\ oIa 

t ^jj_Ju J o—^j (E) 5 — 

.Ujjij 

t jlU Vil lj iFlagelles CiLla^l jaLSjj :SporuIation fjjajfl (3 

j — «-^-a 1 al£ Iaasc. jj£j <A ^Vl AjI^I 

jt 1 — £UJ! »iA dub V j - B, C t g^^ 
il£> :15 - o- 5 J ' "r .Vl ^ — ^ JI—xj t j — itfij j'j^j 

j*iii vl^ki £1^/1 .Spores flj— #1 dl^j <S>UJ 

•(15 - (jj ^j) 
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t >_i a j j u ji'fcLiYb :kui^\ ^tua&vu ^tjjiiii JSisai (4 



_J Jill j c£L.olj <j1 L£ — (Jjljjj ^yjj Lua J j^jj c 

,<kJLj oJijizk, CjUju 

i5 — Ja j <jA Drosera I J jjj^l 3 j j ^ l^] -'<jbj^ (uj) 

^jj Sj JlS j — (3^3^ if* -iA^iuj — flAj^a. Cjllij ^ajjI tjJ^ajVl 

Dahlia 4_jJU jji — a. i> J 

^ U^i Bouturage J uiaVI 3 ijlaj CjtAjjll ^ jj^JI jp^y ^ 

^ j— *jj ^Geranium j^?il t>» j^-* 3 cJ J""^ 

— A J. 1 ' 1 ^ AjJajlc. Jj^> j-aSu '(J- 3 J^l 

jjj II j 4 a j£B Aj__«u]Ij oAaj 

,^18 — (JJ ^ 4J _)) .Li JJtj <-jL»-aflj-*allj 

(^jjjajll yjUli Jjl£jU AijL. dlUfcj 




iu.tvcttlivt.1 



:16 — c>j 



a (jn^lTij - Marcottage ±& J$ <^J^ 

4___l^a3 fjj2 lL-j! Jill ^ a ^>*Iaj i£ jjiN ^ 
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- .(16 - ^ f^j) -(Js-iii ^ us tj- jiii 

* * 

j it j - Greffage pjr CjbUiil ^kixj jjI£jj — !^>il V — Ijj^Ij 

(JiAJ tins. £ jUa Jl j]l (5*ijJ 1(3*^ frf*^) "1 

s jj — J UjjoSj Ajjill t|»c.ijjll J^a^j jj*j-3 (jjc- (3*111 

.(17 ~ t>"^j) .<^i^*-a iaLjJJ <3^ If* l3j*^ -^A) ^-^Vj «^J3 




—---.J IT..!*. 



— -s~ Fail* 



Greffe en lente Grefte en couronne 




Grefte en £cus»on 




Rati n i's' atlvrn fitrs 



:18 — O" j^J 



(JJJ*^ £jj**' 
^^—a tT (jlc 3*1 j^ajjj .^1 jj| 

->JJ 11 (J / i Vl . nj j .l^ajjtLu jl_>aJI Ajjjll S_>*i3 
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J — mju tj^Aj ;Parthenogenese iSijjSl ji tfj£$ ljj^I - 5 

jM 5 jjLliil JjI . ntll t j*- 3 Silajll L-lUiu 4_jJ=lu11 

0 >, »ij CjIj .V^l tijUjlia V) ^nU ^jSJI Oj^ 11 ^ 

\ a lift j — UjUIj «;t-^ fSUall t ar-L^j t(j_^AJIj ' ' fl -^ jjftS tllbjUiJt 

j < ^ jfi Sjl jj tSjI^aJlj Sjj^c {JjLujj (^jSJl ^jjSjII ^jS-ojj 

tA. Butyrique .til — jjA^J A.acetique ^l^it jjixoUJIS iIAjjUjSJ! tX 

tlil jjl ^L_all j — aill jl rApogamie ^l— JiWl Sak ~ 6 

CjI jj j a l_£lk)! t(2n) ilJ jTi, Ml yil — i Sporophyte 

.0.1c. jjlaj tiilij i(n) Cjljij, n\\ Gametophyte 

djL-ull Jj_^ J :Aposporie ^ JiiVi Will J Uuatfl jia - 7 

jjII LljUiil ^ U AjU. ji tTetraspores 4jcWjM 
4LjL_Jjlai]l - cjlLjJI y_3 - uojjII j c^fiM JSs oa Liu j 

:(olil*cdl juc) jJI^JI si vsn^oatJI ^jIIJI - m 
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^jc. "J^Vl o^fcj .3jhi'i%II J^iJI j cL-b&Vl <^A (<j-aU, cUnrJ liljj 

^ jaj jll ijljJj-aiJl j iCjLiaJjJI £jju ^1 t^jl . hnfll l U jjc, j ttljLoj]! 

v a j tZygote tijj — J A^iLJI a » nnl l <Uc £=ai?j P Ah^ M ^jijl^ll 

v — uii=JI ^ — Jaill j — *j :Spermatogenese tjjSill g^J U B (!) 
C. germinales 4 — jUjjj=JI L£UJ ^-aj tU!iUJI JjI£j {jjjL £c t 
j *U jj^j t jpl£ju tSpermatogonies Ajikill J AjjIaJI s Jl/.j ! 
— « — - ^ t2jj Spermatocytes Soak} L£H J) Jj^r.l 

Spermatide * — alaill — juILj J£ <-jjxj tL^U. £jj Jj _ IA \ . ^v, | 

Ls lc % j^U sift <4jtj1Vi11 4jUll t tj^Tt fJ — (n ''^j 1 ;- -II <j^jaj 

l> Spermatozoide 3iLj ja^us ...4_JajjJI 3^icJ Jiilj a^l 

.(19 - (jj ^j) .Jj^j j (jjl j 
J S_jkll ^ — J& :Oogenese tf ji&l g*JLt3l jjfa3 (u) 

4__iiUj ^ — j Oocytes £f~=^ j* 2 'Oogonies 

J — Sa i^jSill j_jkil WjJL, tJj^L cij dUjj - (2n) CjU^JI 
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3__ula3 ^ — ]J a — jjjlMl ajLUI 3(_jj_j tFirst polar body J j 

- 3 — j^ilMI 5 — AkJ^ f uiVn tdj — Sj3i lia> - Second polar body 

Ootid 4 ^aj^JI iA-L4jJ_^ J^i j^ic, — LdU-ajj] 

- (jii ^ j) .(n) CjUjjj^jjSil ajj ja Ovum j ^ _^uVl grj *nUi 

.(19 



SPERMATOGENESIS (J) 



Spermatocyte 




Spermatocyte 



Spermatids/ 



FERTILIZATION 
spermatoioan unites 
with egg lo form 
zygote l2n); 
embryonic development 
followslby mitosis* 
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(20 - a- r-j) fertilization gjiEfl Ji t-jUaiVI (jr) 



Entrance 
of sperm 



1st. Maturation division 
of e$J nucleus 




2nd. Maturation 
division 



Mature egg;2nd. polar Mate and female 
body separated pronuclei 



Is). Cleavage spindle 
(fertilization) 



ku\ jkJil oi.jjllu.Vl SjjJ 
■ * 

(_J_J£ ^ 9 ^ju4J> t ^Ju JM ea + Lj-luta. Lajjj^jS 22) clllji it tfill 

(J — lIi ji A^ai-cll -LiJajJI a\jj (jjSTrt (^jtuijyi Ait ^ u* ^ 

/Pronoyau male A jjSill oljill AiLi ^ jSifl oljj J^lu (^LojVI 

.Pronoyau femelle Aj_£jVI oljill <iLi ^jjjVl ^iiluJI si 

uiiiVi - 3 jjUuii lu'^hi t> £jri£3 - ^jp*^ i-iu^yi 

4 — J js-Iai — wi AaJaj*ll » Js^l s u£^ £ ji» 'Homozygote ilijijjll 

3jjli-« AjUJ JIa. - (AliS . Jj ^Ijjil J^jU M.iA cLua. 



,4j .hfl.i-kj ts-iwJI jl o Jy-aJl tillaTil 4im*i]U tHeterozygote tli 
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iJi\ o—- 'Alleles jJAJ u^JI (> ( JjVl <JUI 

tj±izA\ ^ j (Ja tRecessif <ialSJI X^ajA SJjaII ^Vlj 

S j^-J - j*M (>l j-^Vl fea !fc ^ 111 - 

Therapie A — iuaJI 2 — aJU^l! lJ . jlLJ tj^-^j 

j ^ j*- £y> J^f j - s-) jUall jjia J jj V t^ill (genique 
(ESC Embyonic stem cells) jLill ESC AjaiaJI IpUU cs^l 

.AiOUl (JbaiU L^JJjjJ AjLilaJi AjUlt ^3 j^iaJI 11* JJfk tJJf>J 
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^U*5jVI I^a ^ :Amitose 

Ig^ft— m> ^»».ifl'u j*J ((Jjliajjj 4 

j (l - ^ — uj j) : 

j—^UaII jjc fUitft _ ii 
fLAll (i) :Mitose jVril) 
.(2 - g ^j) yUtfl 



. . Chromosomes FiiAcav, 

frt£V Chromahr^ Asters in ™ m(S ., n( ^ nm ,i qil£ , 



mm 




I 

Chromosomes -fits 



10 



Plague tsjJiaU'ruilc- 



IE 



XaiaUM-fils Cellulcs-fiUes 



11 
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: jljlal 4juj\ lWaJJ iSij^l ^Luuij) — l 

^j—liJ f — jbjj t jjlall 1ja - Prophase (JjVl jjUI (1) 

— -iaj^ Ia^jc ^jjSjjj i A-ajS^^ill <JaSjSl (Jj^- t<jalj£ ^J=uuj tS^j^l 

(J— S — Asters jj ^ h> ^ » »Vn <jl ^ jS_>4ll ^i^JI tluL Loj 

J j ->Tl Lc£ - jjll ^^ilkj til^jjl lift ^3j — *Lllill l Ltt^la 

(j — « £ J — j (J — £ ^3 JAz^j elulj) CjLoj J ja j j^il ^j-c JJlC (jlj l j ; uLoj^3l 

(j . etiA <jl — jSjj ^lilll Chromatides (jljipl-*jj&l) LaA (jiLLLla ,jjjla*S 

•Centromere jUj jsiuJI 3Ja*Jjj 

j$ — kaj t^jjjll iJEUIl ^fSXu :Metaphase ^jlill jj^JI (s- 1 ) 

jj — c. 4l&$ CjUjjI ^ tjjSlj (^ill Fuseau achromatique ^jM Jji-all 

< * i j-. i t <— jijjl — ajjSM ^1 jjl J.. ^in '.Anaphase ttJlill jjUI (^) 

.4 LliaH 4 bLsjIj '4jj£_>* A^o'i aUkjU 4jjJ)j3 '■.■''if 

o i r. v a) joi* liuJI jjnVisMI t_ijS tlilouUjjSJI Jx-ij tiJjijll 11a ^j 

* o^^l tjl-iViVill j JjjwM t5 £ij -uaj :Telophase ^ jll jjLJl (j) 
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. JaA&. <JilXc. iSJaljll fl^A (j>J liiUajl t(jj£jJj 
2n JXJtll l^jlji (^_pJ - jfcVl A^liJ! J y-llj L^a i£*Jajjj 

.(2n) ^Ujj^jjSJl 

(2n) Cmfl iilaJl^^ 

(2n) ^1 ^liJl 
(2n) Ajli^ -*^*^ 

Mitose Mitose j" f\jjj — A Jj£ cJ ^ aLujajV Ujjj 

6quationnelle reductionnelle 

.(3 ~ £ ^ j) "Meibse 





2n.J* 



cJrtvrriijxomr.t 



Apptirft-nuvtt 

itiV 

cfirvtnosvrrw.i 



in 

iL.Uij 




1/ 



n.2 
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J M IjVl 

1 Jti J J& * >5fl 

jl t4 JjSjaII 4*aJ wail 



- 0 »* J oj-^ 1 — J) 
3 — — * £ jj J — £ g.i ' rf-irt 
jljpl lib illiic tjjSuoijj t^liJji 

jbj j tt*l_Jj - Tetrade 

* 

t-OLLi <J_p> ouLtt jj£ J£ uJjLj 

(ojj SIaII (jJ <ul| ial Si SsC 

. j jDUl Jji-J j^j L£ - CJjjC <_&^ alia* ^ jJ 90 —11 _^ 

.(4 - l 

(Qjyi A oJAP 1 — • JJ* (/I) f & ^J 5 ^4 JJ^ 

(-£ t^J^ t^jlMfl-.,,^ ^j\jLil£ (jllili UJ^" 't^W^ JJ^' ^ 

pi Auli. J£ Li2 i^al jM - Haploides JjjM - ^,"^ 1 - 
■ ^ tajjja U^J^ l (^ n ) DiploYde AJJ^ tlibi^J 

•(6 - t j 5 " £ ru) -( n ) 
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t i » n> ^ ftij . j) Crossing-over (ijUmlll) 3J:iLa1I J 4 , hjl a ^lU ajLuJI 
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(n) LfU 4 <- (n) 6^ (fJlKJjS 2n) SjBJI 




^ui j ^IjiiVl hftlfl >4 J1*j :6 — ^ j 
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Cloning £Uoj1ujVI 

\ j* ■ " * pistil -Oc i fl , „ Li^yCj i^lljJi <aJtill 



^ 3 i&ljill UJ^j — ^-LuijluiVl <Jjaj ^laoJ — V j 

•Cycle cellulaire <jj1^JI S jj^II JjlJ -i'v* * jjk 

j_-<j SJiij (f. 2n) "dJjw nil" AajJjaII SjUtl ^3 Co oj1I ^ 
Jj-oj S jj^ dsl j -uUJ ^i^uJUj — (Growth) Gj Sjaill (^cij tl$jt& SjLjj 

— el JaJ JjSfl CjIcLm juiajl jjjl G] SJoiil jaLuU (SxAj-u 24 (^Jc 
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itosis 



Post-DNA 
synthesis 




Pre-DNA j j <ull 

synthesis 



^u-u ^jj (CjIcLj ^juII kA jS ^1 t(Synthesis) S *Ji&\ ^y>l^ ^ill 

£ jjl Ailjj — G2 sj&ail 

M v f l — ^SiVt SJi-J 

Js (jJ*^ ^ ((Mitosis) 
J M IJ> ill lE^j - k&Ui 

tjAa ill c> 

J Go J Interphase 5a3l5jjl 5^1 j SJia sSjUJ! jSL-u 'IjjaJj 

- IjUiJ ^all B i& jl^Ji <G j o^*JI 

s>^* s ^ 0 jj Jji»-« u J j3 <i*^ ^iij j^jj (2 



Xjj&R a jjiJl Jil ^4 :1 - lj fmj 
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J ~i s 

Cj — aJj y & toljill t<U-oliw (JLjUjjj^j 2jjliJ! Sjj^ll 2x-Lwi ^JajoGj 

A — jliJI <jj 3 '(^jVl <-_llij (Jlzw , 4 t.' V-i (jjiSj i3Jajiia (J*l_t£ jJjb 

■ I j J mil l j IgJ jjJ elgjj ^3 £ 

u—ty^j h^J 3 —^ a — a ^ jj- 1 JJ— B J — ^ ^j^Pjjj iCyclines 

.(3 "" (— i f^j) lid) frlii ti. *ajj. Will j 
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^4 - <— * — « j) R ^ — jjSjSI j-^j 4G1 Jj 

4_»jlla Usjj *G0 JjUl J^C t^ljk^lj tLjSjjll \U\ 3jUt t " jjSj 



5 — alkil oj^ - (adenosine tri-phosphalc) ATP —II t> P04 cAL* jill 

.(adenosine mono-phosphate) AMP J] aJj^jI 

A£.L^A ^ uuj jll iPRB jj^ll clAim jiM Jii ( £ ^j 

L_ia jjj iCjliuijill <jalS A-laSj j^Vl lift AJJ-y Lajjcj — AjjUJI Sjjill 

£l j-ji ^LuiiU Ajitdl iTjln^ll ^jij lIu^i. t^L-aimVl (JaI jC- J j^*" j ' ^.'^ 

^3 ail Ajjj^jII djlipjjJl - Ui-i!ijjlLaill J - jjSj Jill tmRNA II 

Ci\ lujjJI J J -^'j^/l j U-l^sIj j-Ijj lil&j .l^JJji J (4jlaJl 

I ^ il^Jjji J j^inn 2alill (J«u (CDK 4 j E j D gjKi>'ill) 3li.Vull 

J*ill (JlJ U lij - JjIIaII J - (J*-aaJ U llij - fljjVl * j*iu JJ ^JjJ 
L_uUJj H—fiSjJ ^jji 4 AaliJl p..<aVi I *' 1 j* t -; i(P. 53) c$_>^ CjUjjj^I Jaiiiull 
ale ^SjJj .0 Jjic- ^lcjj dUi^ .Ljjj dluij^l eia tillij — ^ jjll 

ia j±u ^ — a tP53 q&jji — II jjJ (J^3«j Ljjj (-..jj^jiilj *o*^jj*H J 
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SjjAU AjujVI J^l C^jj :4 - <-i ^< j 



j «j ^-_i*Jj Acil^ll '"^''J?^ ^.1 ^■>" 1 ' 1 j '^53 uAi,^ lJ ^j^-^'j 

- l^JUiilj tl^a U>UJI ajj* ^Jlilbj i^uILjmM f l jjVl Jib <uyi>il1 

1 jjJ jJkJ £ JJJj t ClSj (jx ( jjfu i ij (CMV) jj-al^ 0"JJJ3 { i » i Q I I ^ 

jj-^^I lifc Jjj Vj - P 53 —11 d*& 
Gardien du" "^'^ti ^aLkll o»jLa. N ^1 — — AjIc (jllJ Ill j 

.(5 - ^jjij) ."genome 

*P 16 j PRB lJ_ujjjJ1 g jS ^j^j iP 53 {jijjjJI <3t^VL|j 
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J p 53 :5 - (J 



j 1 j - .Ij *j Aj^j jSjuJI 

(j — C j — iJaJl (j a 

-Go jj— Ui JlGi jjUI 

j^aljp J ^jljj (J*-?- ^* l-^J 

Lg t^Jj-fc — ^c^juj 

£ — « — 4— JjliJI S jji— II £y* 
! J 4. j — 4 i iajjjll 1 ^ ■ . V N . .. 

U1„ i> ill (JJj C]«ffcU 

Jj - Ajl i^lli J 
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Dolly £tuuiuu| 



^ v> MSI Vpj| ^<(o^j^; 




&\jU[Aj ^Ij^jlUI :6 — ufl 



1995 

J — Morag £l jj — « 
*6 — <-i |»j — u jll) Megan 
tjl— Sj — (8 - t-i *7 — t-i 

j j *"j - Campbell 

— m'rititVI bl 

Near jja jjj (jjja 
J 5j jj— *Vl first 

A lajj^l 5 uu£JI 

0^ - Blastocystes 

jiHj AjIj^II Jai :7 — ui c pa__^-a 5 jj?j1I ^W- 3 

1 — ;£UJI "^Jj^j (Jjli t-k^jll jjii^ll jLl! tj;n=w (Ji-a-a AiLja] ^xjU l$J 
j^J Si j ill j - 4jja^ll ejlA ^ "AUaJij - Go Jjlall JJ ja.J JJ 
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tl*iJI Jli 





1 . ^ .1 1 i_m i 




(jUu^j (^jjjixlll ^Lwuluii J^t ^» :8 — t-i ^-u' j 



x^>.. "^X ^, 



1 



i ^; 



V fcJ v ,r • » " *n 
' ft*** ^ '"W 



^c— juijjjjjli ((-jjLajil dill jj 

t (l998 i.Lui) "uj^ 



Ijjll 



^1] 



.(1998 



») Robl J — jjj a^jW- <jr^J - UJ^J^ 

Advanced cell 3x. jj* <>) Stice (-LIjj t (Oj j j£L- 1 Amherst 
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lc- l^ia £j i4sA±Z* J **jJ (1998 jU) (technology 




jj ill I^JJJ j JjS « yll jJ 

.(10 -a r j) 1998 



Jill 



lc 2x,lxa 33~28 » nfl'iij 



Gonadotropin <>=> jfJl 

(ij Jl J-^-c. j t(GnRH) 

(Oviducte lj jll — a t-jj-jjj) 
t(PBS) 5 ^uliwjja SjIaj 

J — (jjj.> 

i-bj — jj S^all (J.^a1I ^j* %10 LfJ^ (M2) ^J^-« ia^Jij jjJJ (Jj&J 

^1 j £ya %5 Lfj^ j^. ^ Lj^All Ua^'i t^Ajjlo 37) AjjIj Sjlj^. Aa»JJ 
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II -i *j L-ua JjaJju ^jII) Trophoblastes Ajii-Jl * ^ij*i>ti 

4 *jjVl 1 J^i- O * ~ AJLaJl oiA ^ ~ ^ii-JI .Luaijll - (* <n *i <i 

t j a %10 -la wjll Lfj^J *h ^ "'^ ^-fty » j^il Fibroblastes ajLIII 

l~ j;*" (J-al C (J^i Ijl^Loj t jSJl illj tJj-fiM jj^i %10 j u^?- (J*- 0 -* 

(j^a _^_aJI (jijjj Leukaemia inhibation factor (LIF) ^ >Jull ^ -iM (j^LjaJ 
^ U-M j Aiuij ^jjj 5J j.^a^tj L£LiJI (Jalj tU^*j .(jjwijjjjil (*jjj^-J — 

— 3 j-a p jf*r- s?"'^ AjIaxII jj£jJj — _)2fc.l .lai. (JJ — Aii.V ^Lk 

^1 j1 l^-jjj *(Go jj^l) Quiescence ^jj^xJl aJIa. ^ JaaJI 

lc Jjni-Jl -ixjj . jSJI J*^" l>« %0,5 tiJ" c/^S *^ -^j 

1,25 Ajj__»i ^ Ijj) l-ijIHa jLuj 1 g"i ti_>^ £ 'Gonadotropin aL^aII 

^ ^ 1_-pUJI Cicjj tU2«jj .AjjIj 80 S^<J tillij t (iijlj/ciJj3j!L£ 
.» 4jU 1 tl^aj ^ s jyi jjjiz*. J*^m i> %10 (Tc 199) ^uij 
jil jIjj ^ Llil .h/i iIDIj j 5 o-^ ^^^4^ J^u o^c-L^J 

.(Tc 199) ijA^ lax- j ^ AjjIj jjSo- 80 3l<Jj *l 

\&\ JA UH U 4.1 1 V^^lall djUaJ_^l CJlj il JJ=J j 
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« - (t^_^l fLiiVl ^Iaj CjLjUS) Cyto-chalasine - ijjjVl^jiuJ 

"J^l Jjia £J^" (J^ (Jl ^b-iaJjjJl tlllii tillxJj .0.1^.1 j A&Ljj 

_j2 CLiAij — jjjll ^^-j tlj-iSc- j»j ^ > ii i> W (3f*^l J Libido 

dil — jj ^1 — «j — * J tf — a - Morula AjjjjII 
J — aall t," i'mA t^Receveuses 

^1 Aj tli *L tli^Aj .Progesterone 




1$ — =kL=>j Aj — uij tlujla £jjVl jjU^j 
5 Lil i ...0,6 - %0,9 Jill 

.(l 1 - <-i ^j) j-uJi 



^UjJ Aajtili :11 — Li ^uij 
jful AjjLuII Lji JL 



- A „i5i lj_J jll a - ^ t 2ijU]l sjjL^jII AiL^ybj 



- Fibroblastes 3 jajlll 5-«jjVl U^U. L^ia tSl ^ill t'nU 

^■1 — «_j £ jjl C"l%nTual Lo£ .^iJll ^LkJall ^Uiiill (jj^ (XtJitJj ' AjLi tA>iljJa 

O — a 2ju-u ^JUll ^ nW II (>ajiil L£iU. ^ - l^Li Jl] - si jjll Cjiij 

J <-b (j^i AA.jVu.ifl U>La. — %ja (JS J — ^c-cJu (J jjll — j^utll 

.i^lj j^jIj ^Ja_j]| (Jj3 ^1 *{Ja=J1 (ja ^jljll J4-*iH ^ tAilb 3_ajtJ 
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tiail £ IjJ - ljS^j - Nature 

( 3_ JiJt tlJ — b (jjS V ji s-iaj i] - Anuclee (^j*.'' nil) Sljiil Ac-jjloll 

^ S3 .2j6jLwi]I L_ijL=kjJI (jUal t . if>.>i li&j — Gj j Gq (jjjjlall 

jj Si ^ n> Italia (_J tS JjiJl ^ AalaJ a'lA tlijlS JU. 

.l.jj. j II ^jSla tG 2 jjUl - (3n) AiaJI li& t-iU^i 

^ 11 ^ (Jj*ioll lift (jli (l^Jjtij qaj ialjilb ^*iaJjjil 

.-■ j I I [J-^j t^2 x 2n) Ajii=JI AiaaJI fry ^ SJJ±> (_ic.Ljaj 
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<j 4 jljll J^ill ji-l j Jlj*> * J*^ J^Vl tL£lll J tA^AJ 

ja-jII t> ji <(3jij*i>ll UXU! aJU J) G 2 JjUi J *S J_^!l AjI$J 

•j & Si jS ^£1 dfcj - Go jjUI JJ _>^l l£U *1U J) G 1 

ojjI ala 1 ^ fcj — J- j LiJI 1 jMa> S-llc] J Jjlj tljl J^JJ 

1] - 4nn>ll L£UJI *( jljiyi) Aiilaj Cili Differenciees 

J a*u jsA LftjJ ((jaIj V J f^an V) ^jSL- l^a. JJ Iflj^j tGO j^all 

3 o^LoS »(%10) jiJI (Jji=w (J- Jc- -I^jjij L>* t^jl^l JaiJI U^Li. 

i^U Ajoia^. oiA CjjAjI J3j - (%0,5) Ajiijl! Jala .Ljjij JJ iAj^Ljl 

(J— J_*i .Alxiallj "CjUxJj-air At jjiall Aj-ixiill J il^jl ji (jjl jOC-1 Jj3 

J a] Igjj (jl "^jjajII" lift AjaaI L-LSoSI tljpKjJ £ jLl (j* tj^-alc 

- jaI lill ^ a - 11a j iajji jll Jl Jj-oxll AlLja\ (jc - UjSj US QniSllI 

Jj — aJllI t nil ml ^ ■ 1 (^^jljjSjaill (_3J_)ill i—jjbau ^l^jl t ^joLJJ^)!l (-JfuJI 

•^j^j Jb- 3 '0*^5 <Sj l?jVi 

^r*i)l**1m<ill (jljJ^JI (j^ajL-ai. {ji JjSIjII flj ^j* — l_^£k] V — I J^lj 

tli — uijjc.1 ^ j 11 oil l$j Ja^j Jll (ilij t^^l^ill t<LUal« 

J J .n^ll £ J j t*llij - Si j£\ <Cjji<Jl (<jJaJjJl) "UL*J1 J t4j| jj 

LlXI ^Jjl oAikl j {jil — (jjjaL-aoil (jjLcLuiijl L-liC- SjoiwVl Jc 
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a — j \ U}f\ j! jll ^Lj Jcl J) tjLuuj/lj Uijjj J jjS-aj c jiij_^j]| lilSU 

! JL-Vi dljjll J] 

ftjjLul (JImj^I ■^aS"hni JIa. J t^l miVii^U AjjUj^I ^1 ^ill Us 

.} *j VJ tbklj w) jl jjUjiJi jl t^Uiil ^Lajluil JJ I jl«a jjj — 1 jjfrTH 

tllljj Jj 5 AliJ^Q J^J 4L>1* Ljl j3 jljjJ Jc-J 4 OJJjS CS)j j\s±A 

LS j^, £ tjj^J J* YAlUh «— ajSa 4 jlajyt liA JJ — CaS^M t>* j 

L-a !j — f t'n.n 4jl j V^oaoJl JJ ftjUiil lK-^J *<*ala. Jj Jc 

ftj A 4a. j Jc- AjSjI^ <Lia. ijj cUlllf U«jJj3 J — «*Jjl ^bi 



180 



<l{ «Jj l{ ull 2 J-l^jfll *J4j1Ij tAil^jj Ajcj*ji j^JjJI 

...^jia dlj^j aJ^LLj aJL«J ^jUilM JjVlj 'Jj^' 

— j Jj^I — =^1 S^L- j j tf — a j 4 jISjSI j ^M*]l CjUj> 11 

^\ jj — ^1 — «j — 4 SJUj ^J^lmjj { AjL^jI (J*-aljj (jluij'yi Ljj 

«kll jj Lull JJJJa 0 jIlL -Ul ^•K.inmVI (> J j^l S^iUJU 

£ — J-OJ i-Jj — jlS will jajII ilia ...(-_! jfaJlj jLiaiJlj A^SliJI 
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* 

t$ SjjIij Jl a. - el^i - (.111 lia-tMl (>aju £-4 ^jljJaJI j ^jUill 

j 5 3 ^ . ^\\ 3<i1Vmj (jlSijUllS 5aa.jjj AjaIIc CJm. ja 

.SjjjaiJl AjaIxJI SjjJaSlI o jlA SjlOIaI tlA-U-a^j jli-aU . . . ^aXu^ I 
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jj$ la j ^ t*)Ufc teLiacVl ^C-ljJ J fc f^' ^ YViml ^ jjJa. — 2 

.(j;iMU=JI .la] (j** eljaJwiVI ' . t^jliwJI ojlj^ c^jaJ — 3 

1 J-jLill jLcllI 4_aiJ (j^ ^LuTimiVI jUicI tjS-oJ lil&j - fjj;'*^! j 
£ jl j «j JJ^-4J Jj^ll (jia*J jljj&Jj t^jljJI AjUjII jJ-iaiJI - 8 

.[93 : JaiSI] (s^lj ^lyJ ill fr L5 Jj) a^JJ <^ 
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j Ja — £ Jj ^ ill 3 unV>l l ©LaJl oiaij ^in'v^MIl .lll^jll J * ■ — ] 1 

^jll t.ilWijj .[88 <>->*u^ l£ 0^ ^1 ysJ* 

,i ^ jjj j- J j— j cA J} '\A\ o—* jtuSM lal Vj 

dLJa a jjjG tl^-ajaj J V 6° W° f^HJ £J.fc*SM 

.JU-all lift 
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2U U,,-w^l lliUjiuJl |^?l74 





A 




conjugation 






n m n p n m nip 




err*' a - " 


cri - du chat 




a . j ll pi ,j 


allele 






crnssinp - over 






amitose 

anemie 

anticorps 






cycle cellulaire 
cytoplasme 




4j JL>- 0 i O 

(jjU ^ — >■ 


antigene 
apogamie 




^Uftl Jii 


- 

daltonisme 


D 




aposporie 






deficiency 






aster 






uiucrcuuaiiuii 








B 




M 1 ttTF rttt/*! ICTT1P 

uinyunmsine 




►I -* _ .i 


bacteriophage 
blastula 






dominant 




■ <* .11 


bourgeon = nement ^ 


drosophila 


• 




bouturage 








E 






C 




embryo n 




cancerigene 






enhancer 




>U 


catalyseur 






eucaryotes 






centromere 








F 




centrosome 






fecondation 






chromatid e 






fertilisation 
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fuseau achromatique ^yjJ V J_)i-« 


inversion 




-G 


- 


- Li 




gamete 




linkage 


I>LM 


gemmiparite 


» <■ 


locus 




genetigue (cell) 




-M 










genie genetique 




macrospores 






genome 


-r 1 


marcouage 




genotype 




marker 


■ 


germinale 




meiose 


-H 




membrane 




haploi'de ^^jjj-rj j^Jl f£*j* 


micro - injection 




hemophilic 




microorganisme 


• * 


hermaphroditisme 




microspores 




heterogame 




monocot 




heterozygote 


JaJb>- 


monoi'que 




histocompatibility 


^AkJI iJLli 


monoploTde 




homozygote 






. • ti . « *. . » Cm 


hybride 




multiplication 




hyperuricemie 




mutation 








- N 




-I 




nucleole 




immunity 




nucleotide 




interphase 









186 



-o- 

ovule 
operon 

-P- 

parthenogenese 

phenotype 

plaste 

pleiotropy 

procaryote 

prophase 

-R- 

recessif 
receveuse 
recombinant 
repressor 

reticulum en- 
doplasmique 



JjVi j>Ji 

OuiJ .j) 



JbJL>- iaJU 



-s- 

scissiparite 
segregation 
sequence 
silencer 

somatique (cell.) 

spermatozoi'de 

spores 

suppressor - 
mutator 



telophase 



test - cross 

transcription 

transduction 

transformation 

translation 

translocation 

trisomy 



I JLtiil 



- T - 
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.152 Ijlktll 

.44 : J5^~* JLail 

,100 ,99 ,62 ,52 ,38 ,8 : fl LJ! 

...168 ,165 <163 .137 *114 fill 

.106 ,105 rl03 :^^u:i 
.111 IiSJ^I 
,107 ,106 a8 .16 ,12 ill '.fjjj-Jjl 

.116 «114 
.38 

- - 

.13 itf-r) 

89 <76 *74 ,59 <38 ,31 i^^Jl IjIju 

.177 (SjUi—) flu, 

.9 : £jk*t> jjl 

.9 jji 

.10 ijjSUjji 
.130 :c-^jJjji 
.142 l^Jjji 
,78 ,75 ,74 ,73 JO ,32 :^ ■ Tj^_> 

....149 
.68 I^jJjji 



-\- 

.66 ,63 '. ^jj-il 
.112 ,82 ,31 loUjjj^J! 

.118 jlal 
:a.t.p oLJ — ^J^-ia! 

.170 

.149 ,25 <24 
,54 ,47 ,44 ,41 ,15 ,14 ,9 :J»UJjl 
.64 ,59 ... 
.125 ,32 :^>-j\ 
172 ,167 ,124 ,121 ,61 ,8 
.184 ... 180 ,178 ,177 .175 ... 
...122 ,80 ,31 ... 28 rLS^-ll 
.159 ,84 ,55 <I8 :Jw>f 
.155 ,154 :JUSI 
.73 :0jjSl 
.37 :3ySj3jjSl 
.110 I^ij^JI 
.164 ,162 ,106 r39 ,32 :ijS> ft 
.162 ,39 
.136 ,123 tOj^Jjil 
.80 <73 :0jjit 
.76 ^ 
,135 .134 ,126 ,125 ,121 ,21 

.147 
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.152 < 146 :<^jOjj>J 

64 :Ji^j 

.14 #12 : tX ^>- Ji^ 
.140 #136 *135 #128 V 
.140 ilOl gljil) ( ; r *£LJl J J 

.80 ... 78 #76 #75 :Z**j 
.154 \JJJ 
.65 #48 #8 :^J3 
... 47 (45 ... 43 : tsr -_ Lr j>_; ^jlp 
.... 54 ... 52 #50 
.41 

#70 #69 #38 #37 #28 #27 :*JL*\ 7 
....122 #112 ... 110 #104 #103 

.155 #129 

.152 #8 : jJISS 
....179 #160 ... 157 #92 #17 ; gft 
.106 #105 #103 #76 : Ji; 
.115 litjMjtX) jijy 

•128 :^l>jj? 
.37 



• 61 '. j\^S _ ^ J— *j 
.9 i^SL-Jl^bS 
.149 #25 #24 

.89 V->^ 
,151 #149 #40 lilZJ- 



.140 lOjjjj^ 
.90 -jy^jy, 
•57 :>r^ 
•29 IjUjj 
#89 #82 #81 ,67 ... 63 #24 

....140 #126 #125 #119 #118 
.130 
.142 \*y*J% t 
#125 #124 #121 #68 #66 #65 M,..^ 
....134 #127 

.86 r y> 
.131 :JjS^-05L?l- Jjj 
.112 #31 :^i^U^ 
•Hi Vj^Ijj 

#124 #76 #75 #74 #40 #28 Ijlj. + J^ 

.138 
.12 :Ui:^ 

#112 ... #105 #15 #11 #10 :l .n >j-, 
#171 #159 ...157 #140 #129 

...179 

#114 #108 #93 ... 91 :i*J&. 

....178 #157 #127 #116 



.140 #65 #64 JjL" 
.153 

#73 #71 ... 69 #67 #37 #36 '.£->LiJ 
...123 #92 #80 #74 



■153 y^jJ 
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.159 

,66 (65 :(JjJl>- l.O.j) -bJL>- iaJLi 

.135 *124 
143 ... 141 :U^- 

- J - 

.111 :0>*J jb 
.110 iC^I^I) Ojb 
... 35 *33 .29 ,26 .24 .23 
,74 ,70 ,69 ,66 ,65 .64 .40 .37 
,106 ,99 ,93 ,86 ,81 .80 .77 
137 .135 ... 133 .130 ,126 ,125 
.... 167 .139 ... 
,167 ,99 ,38 :(ojJL*-) oJUj- SjjJ 
.172 ,171 ,168 
.178 ,167 .112 .66 ,31 :jlJU> 
.64 ,63 : jj _ _ ^^Sjji 

- J - 

,12 ,10 :(*>Ljjjjjj) 4_4_SUJI oLS 
57 .55 ,49 ,47 .45 .32 ,17 ,16 
,101 ,93 ,92 .86 .72 ,71 ,59 ... 

...123 ,116 ,106 ... 104 

" J ~ 

.84 :^ cJj 

.40 ,39 

,101 ,100 ,71 ,69 ,31 -.^jj-jjjJj 

.140 ,132 
.67 



.124 ,123 ,24 Ittjj^r 

.160 ,157 ,124 ,83 :a^U) vAr?" 

.129 ,83 ^U->- 
....148 ,142 ,74 ,24 r^U ^ 
.13 ,12 I^^Uj^J (i— 
. 1 62 ' p— 
...178 ,176 ,157 ,140 
•30 

,31 ,22 ... 20 ,18 ... 14 ,8 _ r 
,63 ,61 .60 ,53 ,49 ,43 .42 .33 
... 90 ,84 .76 .73 .72 .66 .65 
,129 ... ,126 .100 .94 .93 .92 
... 171 .160 

- C" 

.136 .95 

,74 ,73 ,32 ,23 .8 : 0 : ■ «t ^L*- 
....135 ,126 ,90 .85 .79 .78 .76 

.23 .8 ,7 '.iSjy jj-i^U- 
.139 .137 -.iSj^ 0**- 
.37 .35 ,34 .32 ... 30 y.S^ 
.91 ,81 ,74 ,68 ,63 .59 .40 .38 
...167 ,122 ,100 ,99 ,95 .92 

* 

- c- 

.59 ,52 ^oLijj^jjXll) <jJ> jS- 

.67 .60 

,110 ,108 ,103 ,64 .55 .43 : U , I ^ 
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...165 <164 *162 ,51 (39 r^JLi 
.7 :OJb^-i 

- - 

,51 ,47 ,45 i20 ,18 :(J . ? .) j : ■/» 
....58 *55 ,54 ,52 

- Jo - 

.17 : t£j~*i jy>~j> 

- h - 

,69 ,60 (59 «31 <29 <8 jjU* 
...171 ,136 dl2 .108 (107 

.48 ,42 jl> 
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-I- 

pJUaJI oJj«-Ij o*—J iJ^- jl SljJ :monoploi'd :^A\jj^jy£Jl ^sW 

^^u*- pJll? ^ ^iU>^ Or^'jJ tlr^/r*^ ob^i (j—*- jU«J| : Linkage :J»lJjl 

^li/tfl SjliJ ^ ^ I* j t^ljil J£JL> olj-JI ^jl/ :^UaJ1 3J}teU 

. Purity of gametes 

^.P^ ^ ^Vjfl *VW 
,jJjjJ j^ij Or^J 1 t£r a :Exon -Ojj 5 " 1 

^t-J ^ ^.^r*^ : Centromere \*i'jS j» <>j$ : *ij*s* 

£j> y . i^JUl ^Sfl :»jUi-* ^1 

oU~>Jl J1>Uj ii-tj OjJj i aIpU ^^.^ :intron oj^' 

O^JL* oL* £y» py? j\ jj> jjbi\ Sj-Ip :^ 10" 8 :angstromA* 

.yjl ^ 

.(Jx* .j) "is- j**** {j* j~a^e- Jj* : Segregation :,yJL^Jl JUail 
jj. j) ^jI y I jX-i^ ol^Jl iijjl : independaut assortmeut : JJte — • JL^I 
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oUjjj-tj^^SJl iJLp eJju J_po ^iSj^- ^L— :meiose : ( ^Jl < js^l ^1— 3Jl 

.(_£yJl oLllJj ob->Jl jjAiu <j£_p«j ciJjbw £*J 3JL>-j loperon ^Oj^jl 
.Jjjw Or>J JjW*-* l J.*~v^^ -1^ j* ^operator oj^'jsiJ^ 

.ol^>->- -Lw jl fjjfJ^ '• autosome I^jjjjjI 
.SljJl iiiV- L^Ap- oli oLaJb- .j :eucaryotes OjjjISjI 

- t-l - 

* 

.Sl^Jl iiiiu* jJ- L^Ap- oli ilp- oUj'IS" :procaryotes l^yJl ^LH-^ 
.o^AJJl <c-_>_^ : protoplast :c— ^yljj* 
Si^Jlj ^jJUJl J-*-U i->Jl SiLJl : protoplasm :^^j^3jyj 

.iJUJl »LopI ^L-j 

UjJl i -wipUaJl t-jJU t^j^Jl jt-iliaJl (j* g '. provirus '.^jj^jji 

-Mjjj-Jl iJb- _^ i—JUj l j-^>JU *->^>* tSj£ JO :blastula :**jJi>- 

J-^L-w* <, L^-iSLJl ^ ^ji 'cSj^ : minichromosome : plasmide : .Uw^Aj 

•{JJjtlJl J^"^ 'a^^ 1 ^J^ 1 :polyzome '^y^y, 

■J^r- J! U-dl Jij^ ^1 :polymeraze ^l^^ 

- Ci - 

ik— .Ijj J_va_>^j toL-j^Jl l y T > JiLjJl ^ ^jJ : transduction : ( _ f i-_>- JjLj 
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*UiI i— JUaJ ; crossing - over l^JUaJ :JjU tjjl>u 
a^^JJI i L*^JLaaJI cup jA»j JjLjj iL^^JL-AiJlj 

p >■ t *UI ^ _^ Oi-r*"*^ t5 u-r^ ° ' vacuole : (JjjmJ 

-5JUJI 

. (SjiUJH L^-^Jl -Up ol^>Jl ( yuu JjUj (.UjJt : transformation :JjxJ 

tiJUij oli t!}**!* L^i- ^Jl i^^jjJl Ij^>JI J y*u : differentiation 

.*JUJl ^1 — ill imitose :Ja~»w 
cjI*u& ^ ^j—i^- j -s^ s- ;T JiiuJl j-ai*Jl jt : transposon Il^l 

. j'y*%A '. transgene : ^^J\j! 

,*j>*a -Uf>II ^ J-XJ Ji <JL-j Jo^' 

.j-llJl fejucu c^U-*- iJb- tpleiotropy 
.Ja->«JI toUjjj^jjSJl jrb J j' : replication :*_apLaj 
Jy-^ tkA 1 ii ^ y '■ Clonage : Cloning : *J jl£ : I : J— - U 

fjj^J^ 1 (>• (— 5 J-^. J- 3 ^ l^jJ^J-^ ^-J- 5 - 1 : translation 

4s ^U- ^ <^Stf j-* £jt>" : hybridation 



196 



,(2n) oUjj^jjSJl £J*j* Idiploide :o\JwiJl ^Ui 
^-;l't £yt tfji j\ jjJL olS ollLi :dicot :UiUJl SJbi 

- e- 

.*J>UJl lap i i-UJl *Li*l <^ :cytoplasme ^^U- j*— a? 

•VIjjJI olj-Jl jj&j JU^V ^jj^j/ ^ : Eene ^ 

- C" 

£)1 Oji iO^UUJl J r 4—Jj ^^r-^ J* 1 ^catalyseur :^il>- 

.J»liS 

.^ --•-H iJu^p iaJLJ ij^jj oUilJ : enhancer I^ila- 
.^j_^Jl SjUiaJI ^ 1 (j*"^" j^l*- 

L^UJU ^jUJL iJ jl <~.~>- L^j- :germinale li-*^^ L^j>- 
t^ : al:-^ t ( jJLJJl *-^i>Jl o-ij jy J-w^u : heterozygote : J i J> - 

.^-jjfJl JJUj ijy- ^Jl^ : hermaphroditisme :i-J2>- 

- 4 - 

.^1,663 x 10" 24 ^1 ^p-jj-L^JI 5jj Ojj :dalton 

*JVT ^ ^AJLj t ( j-jjw_S'jMl £j>^- tij-riJ tSjj- 1 u^ 1 ^ :D.N.A :(.£)•■> 

>l5 >J_^p jl^- i^iJj; i*Ji— • ^i^rf^* a - ^' :dictyosome :^jj^Soj 
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J*J &J*J1 -V-J t|^j u"Jj? lTJ-r* : retrovirus '-^jj^jjj 

.oUUJl ji^ij t^U- oMJu ijdx* 

oUj> -Up tSl^Jl tt^-JUJl ^ itjjy o^^" '^.N.A M.^.j 

^^Jlp j_>-I jijj tij^JL>Jl lIjU-jj^-JI ^.* a J <j^j»«_" dL> ; ribosome -fjjj^ij 

• 

- ^ - 

. t ^-*vgJI ^ teJLP-j t^r^j Jj^i* jj-r : dominant :JiL» 
L^f-^Jl^ u l j.„ll l^ULJI -Up ^IScU i-JUJl SO-^j ^L-^- : Jji .'spores : j^*-. 

.ol^IusJlj iwJl>*iJlj loL*^-j*J|j 

Jsui^jJl ^ Ijjj »Jj i 4~-Jl <Jl>JI Sl^ l-j^ :centrosome '•{jjjjZ-* 

fl-j : centromere j^jjZ— 

'^jjjjS-Jl J>J iZI>- Icentriole Jjjj£«* 

.^^Jl JjAJI tfy^ & : syncytium If jyz - "- 

•iSj^- p T 'J :cytoplasme 
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>J| #U^I ^ Jji^ t£ jlr?'-' V • reticulum endoplasmique : i~I>-ta iSLj. 

.ia->uJl i/ 5 -'* i£"**"' .'chromaiide 

- aa - 

•^jjyjj* : chromosome 

- h - 

.iJl_jr*Jl j\ <Jl>»J1 ^ cA*jj^jj£Jl ip^*>^ : genome ^^^-^ 

jj-p nl-jj^iJlj ^—lU (Jj^j »- ( _ j >-LL« j$ j^*^ '• mutation '.lyb 

.<iJjJl Sl^Jl 

- 1- 

i(3j^JLjJI) jjJLJJ — !l ojU ^« t -*^»* • cellulosique :,jjjLAL^ t_i}U> 

.vui u^ji* 

. t 5_ > l>Jl j_->Jl ;I_^JI Jvai »L1p t_i^* 
.Sl_jJl ^5 t Ut>UJl iilS" i^H*-* j-Ag- : Golgi :(j\^>-) ^J^* 
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jt fJ-b-O^ 1 -; ^jL-*- 'tj— ^jjj^jjj gonosome l^jj^J^ 

- J) - 

.Lj-^JI j^i* . j l^li^^^ : phage :^li 
.oL4jj_j-ij_^Jl ^ (n) iJjJl .HUj :hapIoide 
<JJ>- Ji-b VI ^„ ji oSU, V iSj-Jl* tf\S 

•lj* - ^ : virion 

- J - 

>( _^->Jl JT ^\ ^Js- LL- wjUjLJ : silencer 

.jjiJj^l otAp :capsid : -L >\£ 

J.JL».:.1I ^ ^L-J oJUJl ^UJI Ji-b flj-^i- oU-^ :c— ^jj^LS" 
^Jjj t JlpI ^» ^laX.) olJU^Jl ^ ii-ii £jI*->)sJ :codon 

J-V-Jl J CJ7" urV 1 (^IJU^i JJLJ) AJ>J 

.code genetique aJI j^I 5 ^^iJJl anticodon jji^SLiS/l £• i JS^-j - 

- r - 

.0"^* J*r\jl Nl t j=^*« j-f-^** ji ^ff '-recessif 
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.j : allele :J;1* 
,Ll>- j^>»^ : transgenique :^L>« 

.JJltj-Jl ^IjjVl : — i : oncogene Icancerigene llfctj-** 
n J-uJl l$ (aj^I jl ajjSj) ^— -^*JI Jb-I ^ SJ£- : 00V : gamete : 

. XpLJI }\^- ^fij^j J j^aL-j ^jLt* p — : anticorps : iLi- 
. i-JU^ ft-*^ oUj& 4.LJ..^ _j£ j-i : attenuator 
. (j^-jUJI (j->Jl » ytUaJl ^5l£Jl (j-aiUaJ- J^-ii : phenotype : 

j^al i JjJu* jXJi jjip c 4.<lU a.t* i> ^ki- : fuseau achromatique : J^J V J^i* 

jj-ajw dbij ^jjj : phage: bacteriophage :li^^£Jl p-fd* 

oxiLJl i-iu^Jl i_JL*j t(o^iJl Sj^iS") (j^^U J^-* : morula :Vjj^-« 

ol^^Jl ^Jb-L oUU^ ( ^Jj> ^->J ^jj^j^ (5^1— • : locus 

.ipLJl jLfr*- J iUi* — >- lantigene lijJI -)Jj* 
. ( j = tjl>Jl ^-iJlj ^^Vl iJlo j-ete' : mitochondries ^j-tijSjV 

,j*S\ *j>- o j^L* ^ jl ^ 10" 6 ' j^jjZ-A jl p.micron 

- o - 

.^-jj-Hlj J-w^LJL? L^UJI Jl ol^r JsL-j :vecteur : JSC 
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J-r'-r" t>* <J-*-^ : transcription I^-j 

£JJ 0^ ur'jjfJj* O^lj .'allele ij^ :JJU 

.Jb-lj 

> 

.ia*>*iJl J^j <*-L*Jl Js»jJajJVj .kU^ j j^r—" " a ster : 1 * 
^ Jj-Ul LfljI^L- ^jJl ir^jJl A-lJl : genotype :^Sijj 'gij+Z 

jip i tt $jj^\ t-i^UJLi iwiii^ t i-L>Jl Jj-l-s *(3'3i cSj-K'-* p— =r • noyau :Sl^j 

• ■Oj^Jl SjLojJI iSy+jj oLLi»- 

i^-IjjI) i-Jjjl SJLpU ^ waJIiI oJLw*— 5" SJL>-j :»J-jjJ t nucleotide '. 

- & - 

•^Or^* •->) ^ u^ 1 ^ u=i {/J 1 J-" U :hybride Ij^iA 
j^LJJI vW J-^i ^IS : Jr^ 1 :homozygote io^^a 

. SJj»-Ij Sj-*J 0?""* l>T^ (ji^^ 1 ** 

.*lj*Jl ^jlp toUl^Jlj olJUJl oL*jj^»j jS ^ thiston : 

Uj ^(^liijJkj - vLr" Cr 5 ^- fJJJ-'J^ 1 J* : marker \j 
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